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How Douglas 
Produces 
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Inflatable Satellite 





When the demand is for motion 






With 38 years acceptance Sargent builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 
From original idea to finished product- SARGENT. 


SARGENT 

Manufacturing j 

1 SARGENT 

FACILITIES 

including — 

1 BUILDS 

Research 

Machining & Grinding 

’ Servo-Systems 

Design 

Heat Treating, all types 

\ Hydraulic Systems 

Development 

Plating, all types 

j Integrated Packages 

Testing 

Inspection | 

1 Hydraulic Actuators 

Qualifying 

Assembly 

! Hydraulic Valves 


Hydraulic Pumps 
Hydraulic Motors 
Pneumatic Cylinders 
Pneumatic Valves 
Ball Screw Actuators 
Gear Actuators 
Gear Accessory Boxes 
Electronic Systems 
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AVIATION CALENDAR 


TRANS-SOWICS 


Dec. 8— Symposium on Ilieli Speed Tcs(iii| 
sponsored bv Plas-Tech Equipment Corp 
Shcraton-Plaza Hotel. Boston, Mass. 
Dec. 9-ll-Mid-.^mcriol Electronics Con 
vention. sponsored by Kansas City Sec 
tion. Institute of Radio Engineers. Mn 
tiidiloriuin Arciu, luiisas Cits 




Mo. 

Dec, !0-l'rrst Quarterly Meeting, Society 
of .\ircraft Materials and Process Engi- 
neers (S.\MPE), Eastern Division, Statlci- 
llilton Hotel. M'ashiiigton, D. C. 

Dec, lI-13-Southcastem Regional Meet- 
ing, ,^lncrican Clicmical Sodetv, Univci- 
silv of Florida. Gainsvillc, Fla. ' Redstone 
.•\isciial scientists «ill conduct two sjm- 
posia on Dec. 1 5: tecimical papers on mis- 
sile diemistiy and missile chemistry for 

Di-e, 16-I'oiiith Convertible .Mrctaft Con- 
gtess, the Franklin Institute, Philadclpliia, 
Pa. (Changed from Nov. 28) 

Dee. 17-22nd ^Vri|llt BtoHicrs Lecture, 
Maurice Ro\ rm Ftcnch aeronautical rc- 
seatcli. Natural Historv Bldg.. Sinitli- 
sonian Institution, Washington. !■), C. 

Dee. 27-50— Fiftli .Anmerl Meeting, .\meri- 
ean Astronautical Societv, Hotel Statler, 
Masliiiigton, D. C. Meeting will be 
held in eonjiinction with the 125tli .An- 
nual Meeting of the .American Assn, for 
the .Advancement of Science. 

Dec. 27-35-Fifth King Orange International 
Model Plane Meet, Miami. Fla. 

Jan. 12.H-I'ifth National Symposium on 
Reibbilitv and Qnalitv Control in Elec- 
tronics, Bcllcsne-Statier Hotel, Phila- 
tlelplna. Pa. 

Jan. 19-21-lUh Amuial Convention. Hell, 
copter Assn, of .Ametica, A'illa Hotel. San 
Mateo, Calif. 

Jan. 26-29-2:th Annual Meeting, Insti- 
tute of the .Aeronautical Sciences, Slicta- 
(Contimied On page 61 



LARGEST MANUFACTURER OF TRANSDUCERS FOR TELEMETERING 


introduces 

TYPE 78 

PRESSURE POTENTIOMETERS 


FOR TELEMETERING AND CONTROL APPLICATIONS 



• COMPACT — IIGHT — ONLY 6 OUNCES 

• OUTSTANDING ENVItONMENTAL PERFORMANCE 

• HERMETICALLY SEALED MECHANISM 

• STAINLESS STEEL CONSTRUCTION 


Type 78 Pressure Potentiometers feature accurate and re* 
liable performance under severe environmental conditions: 
Sinusoidal Vibration: I" da, 2 to 22 cps; 25 g, 22 
to 2000 cps 

Random Gaussian Vibration: 0.1 g’/cps, 15 to 
2000 cps 

Sustained Acceleration: 50 g on any axis 
Mechanical Shock: 30 g on any axis 
Operating Temperature: —65 F to +160 F with 
minimum change in output 

Hermetic sealing protects entire mechanism against sand 
and dust, humidity, salt spray, fungus, and the fluid being 
measured. Unit has welded stainless-steel case, is IJi" 
diameter by 1%" long, weighs only 6 ounces. Standard 
ranges are 0*15, 0-25, and 0-50 psia; other ranges available. 

Write to Trans-Sonics, Inc., Dept. 7, Burlington, Mass., 
for further information on Type 78 Pressure Potentiometers. 


TRANS-SONICS 
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transducer Division 

Gonsolidated 

Elec^odynami 


multiple commutation rates 
with CEC’s 
versatile PLEj 


Commutation and PDM conversion 
of signals from up to 90 transducers n< 
can be accomplished by the revolutionary Type 
40-101 PLEXICODER at rates of 900, 225, or lU>«35n^cs 
per second. A simple field change of motorjjrtJunling and gear 
plates provides three or more instrunipntSin one. The 
PLEXICODER converts single op^uble^nded, positive oi 
negative, low-lcvel inputs frQfl<strain gages and thermocouples/ 
for telemetering or ntagnpfic-iape recording. Galvanometers 
(with their inherent fijt^ring characteristics) and an optical s> 
replace rotating wi^r-arm assemblies and complex electronic I 
circuitry. Over-aK system accuracy is 1 %. Maintenance in 
field is acconniushed without return to the factory , . . service-fiW 
life is a norerfna! 1000 hours. The PLEXICODER measures 
25' high^ 8 V 4 " in diagietec,Ji^signcd for missile, rocket. 

-fipplicaiionsTTrideal for engine test stands, 
^elemmering s)<tcms, and ground-basetidata-handling 
' systems. Call your ncaresftCEC sales and 

Krvicc office, or write f^ Bulletin CEC 1599-X8. 


(Coiiliiiuetf from page 5) 
toiv.Vslor Hotel, New York. N, Y. Honors 
-N'ighl Dinner. Jan. 27. 

Jan. f7.29-Fiftli .\niiua1 Radar Svmposiiim 
Iclassilied), Rockliain Bldg.. Un'iversitv of 
.Michigan, .\nn Arbor, Afich. 

Jan. 27-30— lith .Annual Technical Confer, 
ence. Society of Plastics Engineers. Hotel 
Commodore, New York, N, Y. 

Jail. 28.29-Fifth Annua! .Vlidwest Welding 
Conference, sponsored by .Armour Re- 
search Foundation, Illinois Institute of 
Technology, Chicago, 111. 

Feb. 3-5-Hth Annual Technical and Man- 
agement Conference, Reinforced Plastics 
Division, Society of the Plastics Industry, 
Inc.. Edgewater Beach Hotel, Chicago. 

Feb. 12-13-1959 Solid State Ciraiits Con- 
ference. sponsored bv Institute of Radio 
Engineers’ Professional Croup on Circuit 
Tlieorj'. American Institute of Electrical 
Engineers’ Committee on F.lcctronics and 
Uimersitv of Pcnnsvlvanla. Philadelphia. 

Feb. 2I-22-:-l 3th Annual Pacific Coast Mid- 
Winter Soaring Chanipioii.ships. Toricv 
Pines Glidciport. San ijicgo, 6a1if. 

Feb. 26-March 1-1959 Engineering Esposi- 
tion. Balboa Park, San Diego, Calif. .\d- 
dress inquiries to: 422 Land Title Bldg., 
San Diego I. Calif. 

March 3-5-1959 Wcstc-m joint Computer 
Conference, sponsored bv Institute ol 
Radio Engineers, American Institute of 
Electrical Engineers and .Assn, for Com- 
pirting Machinerv. Faimiont Hotel, San 
Francisco. Calif 

March 5-6— Flight Propulsion Meeting (clas- 
sified). Institute of the -Aeronautical Sci- 
cnees. Hotel Carter, Cleveland, Ohio. 
March 5-7-Westcm Space ,A|e Conference 


. For informati 

Trade Dept.. Los .Angeles Chamber 
Commerce, 404 Soiitfi Bixel 
Angcli's 54, Calif. 

March 8-11— Engineering mcetin 


St., Los 


Mechanical Engineers, Cincinnati, Ohio, 
larch 16-20-ntli AA'cstcm Metal F.sposi. 
and Congress. .American Society for 


Metals 
ba.ssador Ho 
March 23-26- 


•Pacilic . 


.Angeles, Calif. 

I Convention, Insti- 
tute of Radio Engineers. Coliseum and 
AV’aldorf-.Asloria lintel. New York, N. A’. 

March 31-.\pr, 2-PoIvti-chnic Institute of 
BrnoklyiTs Ninth liilcrnational Synipo- 
siiini. Subject: Millimeter M’avcs. .Andi- 
toriimi, F.tigineeTing .Ssscietics Bldg., New 
A’ort, A'. Co-sponsiits: Deparbnent of 
Defense Research Agencies and Institute 
of Radio Engineers. 

•• ■ 31-.A|ir. 3-Natii ' ‘ 


Mcci 


miotive Eng 
, Nesv Yorl 


. Hotel Comm 
!9 Niidea; 

•iiini, Oeve 
information: Engineers Joint Council. 29 
AVesf 39th St-, New York 18, N, Y. 

Apr. 7-10-1959 AA'elding Show and 40th 
Annua) Convention, .American AA’elding 
Sociefs, Intcraational .Amphitheatre and 
Hoter.Sheiman. Chicago, III. 

Apr, 12-19-.Air Force Assn.'s World Con- 
gress of Flight, Lds A'egas, Nev, 
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ELECTRODYNAMIC ORBITS 


By the application of properly chosen alternating and 
static electric fields, electrically charged panicles can 
be maintained in dynamic equilibrium in a vacuum 
against interpartide and gravitational forces. This is 
illustrated in the above photograph of the orbit of a 
charged dust particle. During the lime of exposure the 
particle traversed the closed orbit several times, yet it 
retraced its complicated path so accurately that its 
various passages can barely be distinguished. 

The range of particles of different charge-to-mass 
ratios which can be contained in this manner is deter- 
mined by the gradients of the static and alternating 
electric field intensities and by the frequencies of the 
latter. In the absence of static fields and for a given 
electric field strength, the minimum frequency required 
for stable containment of the particles is proportional 
to the square root of their charge-to-mass ratios. Thus, 
charged colloidal particles require the use of audio fre- 
quencies, atomic ions need HE frequencies, while elec- 
trons require ihe use of VHP and higher frequencies. 

Under the confining influence of the external fields, 


the particles are forced to vibrate with a lower fre- 
quency of motion which is determined by the external 
field intensities, space charge, and the driving fre- 
quencies. If the initial thermal energy is removed, a 
number of particles may be suspended in space in the 
form of a crystalline array which reflects the symmetry 
properties of the external electrodes. These “space 
crystals" can be repeatedly "melted" and re-formed by 
increasing and decreasing the efiective electrical bind- 
ing force. These techniques offer a new approach in 
the study of plasma problems and mass spectroscopy in 
what may be properly termed "Electrohydrodynamicsl' 
At The Ramo-Wooitiridge Corporation, work is in 
progress in this and other new and interesting fields. 
Scientists and engineers are invited to explore current 
openings in Electronic Reconnaissance and Counter- 
measures: Microwave Techniques; Infrared; Analog 
and Digital Computers; Air Navigation and Traffic 
Control; Antisubmarine Warfare; Electronic Language 
Translation: Radio and Wireline Communication, and 
Basic Electronic Research. 


The Ramo-Wooldridge Corporation 



DIVIStONS AND SUBSIDIARIES 
OF TELECOMPUTING CORPORATION 



no 

valve 
or control 
problem 
too complex 
for 

Whittaker 

engineers 


PERFORMANCE REQUIREMENTS 

For a pressure actuated valve, 
controlling flow of helium for 
LOX tank pressure regulation: 

Ambiem Temperature 
-6S°Fto+I20^F 

Temperature Shock 
—260°F lor 5 seconds, then lo 
A-400°F in 25 seconds 

Pressure Shock 
0 to 3000 psi in W second 

Control Tolerance 
26 psig. H-zero, —1.3 psi, 
in small ullage 

Response Time 

Zero to rated flow in second. 

Design considerations: 

Rate of flow of helium 
is fixed by rate of evacuation 
of LOX tank; 

friction in all metering elements 
must be minimal 
at all temperatures; 
chatter must be prevented 
despite pressure shock; 
response must be rapid 
despite long signal 
sensing lines. 

Results: A valve 
(P/N 121485) 

meeting all of these requirements 
is now operational — 
another Whittaker 
contribution to 
America's missile program. 



WHITTAKER CONTROLS 
OFFERS THE INDUSTRY'S 
TOP FACILITIES FOR: 
Research and Development 
Prototype Production 
Performance Testing 
Environmental Testing 
Field Testing 
Quantity Manufacture 
Field Servicing 

These facilities, 
together with the 
industry's 

most resourceful and 
competent engineering 
and technical personnel, 
are at your disposal, 
to solve your 
most exacting hydraulic, 
pneumatic, and fuel valve 
and control problems. 

Put them to work today. 

Write, wire or phone: 

A rthur C. Cocagne, 

Director of 
Field Engineering, 

Whittaker Controls, 
a Division of 

Teleconipiiiing Corporation, 

915 North Citrus, 

Los Angeles, California. 

Phone— HOIIyivood 4-OISl . 

Field offices — 

Indianapolis, 

Atlanta, Seattle, 

Wichita, 

Washington, D, C., 

Hempstead (Long Island), N.Y. 
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AIRCRAFT 

DALLAS 


producing INTEGRATED AIRCRAFT 
ANTENNA SYSTEMS. .from concept to roM-out 



Designing and producing high performance 
aircraft antenna systems calls for highly de- 
veloped skills and advanced techniques. But 
the key to their successful operation is inte- 
gration of the antenna Into the airframe. At 
Temco. proven airframe and antenna en- 
gineering capabilities unite to produce opti- 
mum performance integrated airframe- 
antenna systems. 

Many Temco-developed antenna systems are 
already operational, principally in reconnais- 
sance and electronic counter-measures appli- 
cations. These systems include equiangular 
and Archimedes spirals, slots and radiating 
cavities for flush installations . . tapered hel- 
ices, dtscones, stubs and horns . . operating 
inupto bandwidths. Advanced production 


techniques at Temco . . etched-circuit meth- 
ods, high-strength plastic fabrications, precis- 
ion calibration . . are skills evolved through ex- 
perience, and implemented in complete, mod- 
ern facilities. 

With its Antenna Research Laboratory and 
new precision Test Range, Temco Is keeping a 
step ahead of today's high-performance air- 
craft and missiles. New antenna-airframe de- 
signs are under development for operation 
from 30 MC to beyond 30,000 MC. Integrated 
antenna systems. . designed and produced by 
Temco for aero-space craft electronics . . are 
indicative of Temco's system of weapons 
management. In subcontracts . . or complete 
systems, Temco's capabilities are ready to 
meet your challenge. 


Tomorrow's need is today's challenge at.. 







When the success or failure of 
an entii’e program depends on 
the faultless functioning of 
every part-look to Ex-Cell-0 
parts and assemblies. They are 
products born of experience 
that has pioneered in the pro- 
duction of precision aircraft 
components for more than 35 
years. 

Contact Ex-Cell-0 today; 
we’d be happy to talk over 
your problems in the design or 
production of precision parts 
and assemblies. 



excm- 
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get high strength and uniformity with 
TRENTWELD stainless and high alloy 

pipe and tubing (sizes range from Ijs" to Ifi" 0. D.) 


As 'Trent ma}ces today's welded pipe and 

tubing are as strong as — and even more uniform 
than - pipe and tubing made by any other method 
of manufacture. That's because (1) an exclusive 
welding process (Contour Trentweld*) virtually 
eliminates any bead or undercut, and (2) cold 
working and annealing after welding make the 
weld equal in strength and corrosion resistance to 
the parent metal. 

Furthermore, Trent checks the quality of its 
pipe and tubing with a series of strict tests. All 
atrip going into the welder is checked for width 
and tolerance. Samples of each lot are tensile 
tested. Periodic tests — flattening, reverse bend, 
flare and flange, coil and pressure — are conducted. 
Pipe and tubing for corrosive applications get 
rigid corrosion tests. And, if necessary, "single- 


wall” X-ray inspections, exclusive with Trent, can 
be made on any lot. 

Naturally, pipe and tubing made to these stand- 
ards can't be surpassed for strength, uniformity 
and service. But get complete details — 




TODAY... AERONCA IS DESIGNING, DEVELOPING AND 
PRODUCING A COMPLETE RANGE OF HONEYCOMB 
STRUCTURES TO MEET SPECIAL REQUIREMENTS 

Stainless steel brazed honeycomb "sandwich” struc- 

strength-weight ratio problems in the latest air weap- 

Aeronca ... a pioneer in stainless steel honeycomb 
development ... is one oi (he taw companies actualiy 
producing these high-lemperature structures in quan- 
tify. Flat, wedged, conic, contoured and compound 
curved sandwich panels are being delivered by 
Aeronca for application in missiles and supersonic 

Let Aeronca's preclical experience and fully inte- 
grated facilities help you solve airborne structure or 
component problems, 

Write today tor details. Formal letterhead inquiries 
will receive immediate attention, 


BASIC ADVANTAGES OF HONEYCOMB FABRICATIONS 

1. Superior strength-weight ratios. 

2. Outstanding thermal stability. 

3. Excellent resistance to acoustic shock and fatigue. 

4. Greater aerodynamic smoothness. 

5. Simpler sealing techniques in pressurized areas. 



aeronca manufacturing corporation 
1714 Germantown Road • Middletown, Ohio 



When the Boeing Bomarc IM-99 is launched, 
FMC-built ground support equipment will 
be used. 

Erectors, launch bases, flame deflectors 
and power control units, production-engi- 
neered and manufactured by FMC under a 
Boeing contract, automatically po-sition the 
long-range surface-to-air missiles for firing. 

FMC’s capability for economical produc- 
tion, re.sulting from over 17 years' experi- 
ence in designing and producing defense 
materiel, has effected important savings in 
the ground support equipment phase of the 
Bomarc program. 

FMC will assume full responsibility for 
any phase of your missile ground support 
equipment project, fixed or mobile, from de- 
sign concept through development, engineer- 
ing and production, Long experience with 
military requirements and completely inte- 
grated facilities devoted exclusively to the 
manufacture of defense equipment are fur- 
ther assurance of on-schedule delivery. Con- 
sult with FMC at the initial stage of project 
planning. Contact us today for more infor- 
mation. 


...speaking of 

Missile Ground Support | EQvl 


WE CONTRIBUTE 
COST-SAVINGS TO THE 
BOMARC PROGRAM 



Putting Ideas to Work 

FOOD MACHINERY AND CHEMICAL CORPORATION 
Ordnance Division 

Missile Equipment Section 3-L 
1105 COLEMAN AVENUE, SAN JOSE, CALIP. 
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TO CORPORATE OFFICERS: 

You are cordially invited to land your airplane at Bethpage to see the 
new Gulfstream. Its high speed flight performance, pressurization, 
and short field characteristics will convince you, we feel, 
that here at last is the executive aircraft designed specifically 
for your flight operations. Since the modernization of your 
business fleet is such a considered purchase, we would like you to 
inspect Gulfstreams in various stages of construction and flight 
testing. The reliability features, from fail-safe construction to 
Rolls-Royce Dart propjet engines, will give you information you need 
to help you make your decision. Teletype your ETA, or radio our 
control tower. Your pilots know our frequency. 

Leroy R. Grumman 
Chairman of the Board 

Grumman Aircraft Engineering Corporation 
Bethpage • Long Island • New York 


^ 

Orumman Gulfatrtam: 10-12 seal execuUue transport, Cruise: 350 mph. Power: two Rolls-Royce 
Dart (R.Do. 712), take-off rating 2105 ESHP. Range: 2,200 miles plus reserve. Pressurised: 5,500 
feet at 25,000. Operation: 4.000 fool runways. 

DISTRIBUTED IN NORTH AMERICA BY: Atlantic Aviation, Wilmington, Delaware; 
Soudiwest Airmotive, Dallas: Pacific Airmotive, Los Angeles; Timmins Aviation, Montreal. 
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Design of Airborne iarge special actuator 
proved in rugged bush-line service 


First installed on Otter aircraft some 
five years ago. the Airborne R-6S2 
special design actuator has been sub- 
ject to almost every conceivable ex- 
treme of bush-line operating conditions. 
Yet despite bitter cold, intense heat, 
wrenching, pounding and shock, it has 


proved as rugged and reliable as the 
Otter itself. Says De Havilland, "We 
have used this actuator in aircraft all 
over the world, from the Arctic to the 
tropics, with very little service trouble." 

The R-652 typifies Airborne's capa- 
bilities in the design and development 


of large special electromechanical ac- 
tuators — rotary and linear. And where 
requirements arc not unique, we also 
offer a line of modular-type actuators, 
originated by Airborne to simplify 
design and specification. Write or 
phone for further information. 


LINEATOR® • ROTORAC* • TRIM TROL* • ROTORETTE® • ANSLgoBr® 



AIRBORNE ACCESSORIES CORPORATION 



CATALOG 


Solve difficult problems 
with Solar all-metal 
honeycomb structures 



MISSILE AND AIROAET designers are 
calling for more and more all-mefal 
honeycomb structures — in an ever- 
widening range of intricate shapes and 
designs. Solar’s unioue core manufac- 
turing techniques— plus advanced panel 
fabrication and assembly methods— 
prodiicedifficult-to-make brazed hone>’- 
comb structures far ahead in the field. 

Today Solar honeycomb structures 
are finding increased acceptimce where- 


ever a high strength-to-weight ratio 
and corrosion resistance are required at 
temperatures to 2000 E Materials used 
include PH15-7MO. 17-7PH, 321. 
Incone! alloys, L-605 (H.S. 23), 
AM-350, AM-335, A-286. 

^\’ith years of active e.xperienee in 
the design and production of high- 
temperature missile and aircraft com- 
ponents— nnd as a pioneer in the 
development of all-metal honcijcomb 


sandwich and hiBh-temperalure braz- 
ing olioj/s— Solar is particularly qualified 
to help solve your difficult desim and 
fabrication problems. Write today to 
Dept, F-88, Solar Aircraft Company, 
San Diego 12, California. 


solarW...... 


WiNTED! C/iflfienging prni'ecls, unlimited opportunities i 


ENCMEERS 


xith Solar. Write todayl 




A SIGNIFICANT ADVANCEMENT— 

Differential Type Constant Speed Drive For Aircraft Alternators 



VICKERS INCORPORATED 




Aviation Week 
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I Space Technology 





Soviets Flight Testing Nuclear Bomber 27 

►Atomic powerplants producing 70,000 lb. thrust are combined 
with turbojets for initial operotions. 



i 
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For full spocifications, WRITE FOR DATA 
SHEET HM-12 


NOW YOU CAN get stepless actuator-arm ad- 
justment in a light weight, hermetically-sealed 
switch for control of landing gear movement, 
bomb bay doors, turrets and other aircraft com- 
ponents where dependable, environment-free 
switching is essential. The Electro-Snap HI 
Series provides greater-application flexibility with 
infinite actuator adjustment through 14 degrees. 
Easy to install. 


Electrically and mechanically, the HI Series has 
a minimum of 200,000 cycles. Electro-Snap 
construction permanently seals dry, inert gas 
inside the rugged case to assure positive per- 
formance with full electrical rating up to 100,000 
ft. altitude. Highly resistant to adverse environ- 
ment. 


ELECTRO-SNAP 

SWITCH & MFS. CO. 


EDITORIAL 


The Soviet Nuclear-Powered Bomber 


On page 27 of this issue wc arc publishing tlic first 
account of the Sosiet nuclear-powered bomber prototspe 
along with engineering sketches in as much detail as avail- 
able data permits. 

Appearance of this nuclear-powered militarv- prototype 
comes as a sickening shock to the many dedicated U.S. Ait 
Force and naval aviation officers, Atomic Energy Commis- 
sion technicians and industry engineers who have been 
working doggedly on our own nuclear aircraft propulsion 
program despite financial starvation, scientific scoffing and 
top-kvel indifference. For, once again, the Soviets have 
beaten us nccdlesslv to a significant technical punch. 

While this Soviet achievement is a truly remarkable feat, 
it is not beyond the technical state of the art in our own 
nuclear aircraft propulsion program, lire difference lies 
ratlier in the top priority and steadfast support accorded 
the Soviet program by its top political leadership and tlic 
tcclrnical timidity, penny-pinching and luck of vision that 
have characterized our own political leaders’ attitude toward 
the goal of nuclcar-powercd aircraft for both military and 
civil purposes. 

This is a story tlrat has become all too familiar to Ameri- 
cans in recent jears. punctuated by tlic Soviet triumplis 
witli the first medium-range ballistic missile in productron 
and military deployment; tlic first successful ICBM firings 
followed by an ICBM production rate that is now more 
than 1 5 per montli, and the trio of Sputniks. Tliis also 
could be the epitaph caned on the tombstone of tliis 
country's genuine technical development capability if ive 
continue much longer on this course. 

We are sure that tliere will be the usual chorus of good 
grav loices from higli official places attempting to "pooli 
pooh” the existence of a Soviet nuclcar-powercd bomber 
prototype and coining smootli weasel-worded phrases to 
deprecate its significance cien if its existence is finaliv 
admitted, as finally it must be. F'or the basic facts on 
this Soviet aircraft are known in official circles both here 
and abroad. 

The credibility of the same "gray voices” has, of course, 
diminished in recent years because they used tlic same tone 
and phrases to soothe tlie country before tiic appearance of 
Soviet nuclear weapons, intercontinental bombers, super- 
sonic figlitets, medium-range missiles, the ICBM and the 
Sputnik. 

Maj. Gen. Donald Kcirn, chief of the USAF-AEC aircraft 
nuclear propulsion program, virtually let the cat out of the 
official bag in the question period after a speech in Wasli- 
ington last month by admitting tliat it would not surprise 
liini if the Soviets flevv a nuclcar-powercd aircraft before tlic 
end of 1958. TTiis was like placing a bet on a horse race 
after vou have watched it finisli tlirough binoculars and 
h.ive lound a bookmaker wiio doesn’t have a phone. 

Witli an acute awareness that the first world-wide demon- 
stration of the Soviet nuclear plane would generate a major 
political blast, Gen. Kcirn also pointed the finger of respon- 
sibility for our own slow progress at the sources who are 
really at fault. These are the anonymous scientists headed 
by James Killian, .scientific advisor to the President, who 
operate under a heavy leil of official secrecy and onlv last 
spring vetoed a militarv-industtv proposal to accelerate nu- 
clear aircraft development on the basis of promising tech- 
nical achievement. 

Although not mentioned bv Gen. Keini, former Scctetarv 
of Defense Charles E. Wilson also must answer for liis 


jeering characterization in 1957 of an atomic-povvered plane 
as a "sliitepokc,” a bird that has a long neck, big bodv 
and can fly, but not very fast, and for his 195? attempt to 
wipe out the entire aircraft nuclear propulsion program by 
cutting off its development funds. The late Harold Talbott, 
then Sccrctaty of the Air Force, circumvented this \\'ilson 
order by diverting some “hidden” USAF funds to tlic pro- 
gram, AEG also maintained its support. 

Since word of the Soviet nuclear-powered aircraft began 
filtering through the Iron Curtain, the pentagon has hastily 
revived an active program aimed at a nuclcat-powered mili- 
tary aircraft known as tlic CAMAL project. Mission of 
this airaaft is described by Gen. Keitn on page 28. Tliink 
of the political and military significance of even a small 
fleet of nucleat-powered miiifarv aircraft that, ns Gen. Kcirn 
described, can cruise indefinitely off the territorial limits of 
the U. S. maintaining a continuous airborne alert and warn- 
ing system combined with the capability of quick launching 
of missiles with Sufficient range to penetrate 1.000 mi. or 
mote and following up tliis attack with a high-speed, low- 
level penetration well under and around radar defenses to 
obliterate key targets missiles cannot locate. It takes no 
military expert to appreciate the value of this apparatus 
in the hands of an aggressive, ambitious political dictator- 
ship bent on world conqiirst. 

lTic development of a nuclcar-powercd military aircraft 
involves much more than just producing a satisfactory power- 
lant, and this is a phase in w'hich we lag even farther 
cliind than in engine development. Every time the finan- 
cial pinch was applied to the nuclear aircraft program, those 
in charge, of necessity, starved aircraft systenrs development 
to keep the povvcrplant research alive. 

Thus, with the Soviets now in the initial flight testing 
of a nuclcar-powercd military prototype and the Ait Re- 
search and Development Gommand scheduled only this 
month to make a decision on prototype construction of 
a similar USAF weapon system, it is cleat to even the most 
consenative technical analysts that wc arc at least four 
years behind the Russians in this critical area. Develop- 
ment of such a new and technically radical weapon svstom 
to full military capability is a long, painstaking and failure- 
studded process on both sides of the Iron Curtain. But 
with siiefi a clear-cut lead, wc can expect the Soviets to 
exploit their nuclcar-povvered aircraft for political warfare 
long before it has developed a sound military capability. 
There already are indications that a nonstop, non-rcfucicd 
fliglit several times around the world is being planned bv 
the Soviets with this type aircraft. And. Iiow much political 
force will an event such as this impact on our allies, the 
neutrals and onr enemies? 

During the past few years, we have heard much from 
our political k-adets on how mucli we can or cannot ’’afford’’ 
for the defense of tliis countrv. 

These were the same years that wc haic been belabored 
with vigorous efforts to cut tlie strength of out military 
forces in being and jeopardize our niilitarv future bv sabre 
slashes tlirough the research and development budget. 

Tliesc were the same years tlic Soviets appeared first with 
tlieit huge turbojet and turboprop gas turbines, their 
medium-range ballistic missiles, ICBM and Sputniks. 

In view of these Soviet technical achievements, it is mote 
pertinent to ask: 

How much longer can wc “afford” this kind of leadership 
and still survive as a free nation? —Robert llotz 
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nine missile hydreulic 
power problems 
fees you todoy? 



weight and spate Eastern liy'Jittulic power units 
are made of miniaiure high<speed gear pumps, close- 
coupled directly to peifomiimce-fested electric motors. 
Even when componei^ are added such as reservoir, 
expansion-relief valve, expansion bellows, adjustable 




field confomlitotlon System cleanliness is insured 
by a sealed system and continuous filtering of pump 
discharge. 

■s standard mass-produced 
ujcu, to match your space, to 
a custom design with minimum development 



milimimim compromised accessory performenes When all 
accessories adapt the 3000 FSI main system pressure 
by means of power-wasting, heat-producing, pressure- 
reducing valves, performance suffers. Eastern units 
offer individually selected hydraulic fluids and pres- 
sures to give optimum performance to each accessny 
in the system. Eastern units have capaci^ to 1,5 
GFM at pressures to SOOO PSI, 


Eastern JIviatlon Bulletin 3S0 provides a wealth of performinca 
data. Request yeur ptrsunal copy today. 


J 9 ^ INDUSTRIES, INC. 


suh^siems mtss/ks 

HVDMUIIC POWER • ElECrRONIO CODLINfi • 
RErRIBEIUTlON-TVPE eOOllllS • FRESSURIUTION-OEHVDRaTlOK 


high temperatures Most Eastern units normally 
operate at temperature range of -87'F. to -|-220*F. 
Higher temperature limits are no prohlena. 

reliability The necessity for high performance and 
reliability in executing commands of the guidance 
system, makes hydraulic systems a wtal link in per- 
formance. Eastern systems have gained the reputation 
for outstanding reliability under extreme environ- 
mental conditiocs when operating at high speeds. 


I cemplicaseif, heavy plumbing Running lines bom 
' power unit to remote areas can be eliminated by using 
individual self-contained hydraulic power units at 
each point. You gain maximum flexibility, ^mplicity, 
reliability, while removing more weight in plumbing 
than you add in power packs. 


responsibility Eastern welctanes the op- 
porhmity to develop components or complete missile 
subsystems In hydraulic power, electronic cooling and 
refiigeration, and pressuiizatioa, Design and manu- 
facturing responsibility from one experienced source 
is your assurance of dependable p«fotmance. Write, 
phone, wire for complete information. 


WHO'S WHERE 


In the Front Office 

Centge H. Nibbc, president, Canoga Di- 
vision, Undenvood Corp., Van Nujs, Calif. 
Also; Joe G. McCann, vice president, and 
George J. Hartman, treasurer. 

Iiilcmational Telephone and Telcgrapli 
Corp. has named its recently consolidated 
Clifton, N. |., and Fort Wavne, Ind., divi- 
sions the ITT Federal Division, and elected 
tlic following officers: George A. Banino. 
vice president-comptroller; Robert E. 
Oiascn, vice president-administration; Theo- 
dore M. Douglas, division vice president; 
Waller W. Hawk, vice president-engineer- 
ing; William B. Levet. sccrctarv counsel. 

Dr. loseph T. deBettencmirt, vice presi- 
dent-research and development, D. S. Ken- 
nedv & Co., Cohasset, Mass. 

Frank C. Mullaney, a vice president, and 
Edward Strickland, treasurer, Control Data 
Corp., Minneapolis, Minn. 

R. G. McCoy, general manager, and D- R. 
Newman, chief aerodvnamicist, de Havilland 
Aircraft Company Ltd., Hatfield. England. 

Maj. Gen. Harold H. Bassett has assumed 
command of the USAF Air Weather Serv- 
ice, Scott AFB, HI. 

Honors and Elections 

Ernst Weber, president of Polytechnic In- 
stitute nf Brookhni. has been elected presi- 
dent of the Institute of Radio Engineers 
for 1959; Douald B. Sinclair, vice president 
and chief engineer of General Radio Co., 
u-as elected vice president. Elected as direc- 
tors for 1959-61 were; Ferdinand Ham- 
burger, Jr., Professor of Electrical Engineer- 
ing at Johns Hopkins University, and Ber- 
Hard M. Oliver, sice president-research and 
development of Hewlett-Packard Co. 

W. Clayton Lemon, of Roanoke Air Taxi 
Service, has been elected president nf the 
National Air Taxi Conference for 1959. 
Elected vice presidents were: Julius Gold- 
man. of Revere Aitwavs, and W. Frank 
M'ilkinson, of Av iation Services, Inc. 

Chtmges 

Dr. F.dgar L. Armi, cliief-rc.search staff. 
Advanced Engineering Dept.. .Aiitonctics Di- 
vision of North American Aviation, Inc.. 
Downey, Calif. Also: Dr. W. J. West, 
project engineer for reliahilitv on \\'capon 
Svstem 15?A {Mimifeman). ' 

T. Courtenay WakcBcid. chief-svstems 
design. Electronics Division, Ciirtiss.V\'righl 
Corp., Carlstadt, N. J. 

Dan H. Jacobson, chief research and de- 
sign engineer of the ncwly-forincd .^dva^ccd 
Research and Development Croup, Aero- 
prodiiets Operations, Allison Disision. Gen- 
eral Motors Corp., Dayton. Ohio. 

William M- Watkins, supervisor. Identifi- 
cation and Traffic Control Unit. Navigation 
Section, Holfmati Laboratories Division, 
Hoffman Electronics Corp., Los -Angeics. 

Capt, Upton S. Brady (USX, ret.) ap. 
pointed to the general manager’s staff. Rcn- 
dix Products Division-Missiles, Bendix Avia- 
tion Corp., Mishawaka. Ind. Also; R. R. 
Wendt, assistant quality manager. 

(Continued on page 97) 


INDUSTRY OBSERVER 

► State Department is dickering vvitii Mexico for use of Lower California 
sites for tracking installations ns jiart of the new Pacific Missile Test Range- 
Other negotiations are under way for tracking and telemetry sites on Pacific 
islands owned bv France and Peru. Sites probablv would be operated by 
commercial organizations to avoid international coinpUcatioiis. 

► Northro]) Aircraft's Radioplane Division has submitted ]>ro|iosals for the 
drone to he carried by North American F-108 Mach ? long-range interceptor. 

► Air Force probably will use one of tlic two Thor-Able space research 
vehicles still assigned for NASA missions as anotlicr lunar probe rather 
tJian for a mission to Venus. USAF feels it should solve the moon shot 
problem first before attempting longer ranging space probes. 

► Watch for North American Aviation’s Rocketdyne Division to receive an 
Air Force contract for development of a large fliiotioc engine, probably as 
a follow-on project to the smaller fluorine engine developed by Bell Air- 
craft (AW Sept. 1, p. 2J). 

► New airborne three-dimension radar, developed by General Electric, lias 
been included as part of proposals for new Air Force airborne early warning 
(AEW) aircraft by all four airframe companies that submitted bids-Boeing, 
Comair. Douglas and Lockheed (AW Nov. 2-4, p. 35). Nc«’ 3-D radar, 
which will replace separate surveillance and height-finder radars now used on 
AEW' airaaft, was developed under AVright Atr Development .sponsorsliip. 

► In first test firing of tile Martin Co.’s Titan intercontinental ballistic 
missile, presently scTiedulcd for late tills montli from Ca]x; Canaveral, Fla.. 
Iroostcr stage only will be tested. Second stage will be a dummy. Air Force 
believes Titan will have use as a ivcnctratinn wea(ion even .iftet the advent 
of the follow-on Minuteinan program because of its mucli larger payload. 

►North American Rockctdvnc’s 1.5 million lb- single-rocket thrust cham- 
ber, designated the I'-l, would have a running time of approximately 150 
sec., propellant flow rates from 5,000 to 6,000 Ib./see. Over-all length 
nf tlie unit would be aljout 1 5 to 19 ft. long— including combustion chamber 
and nozzle but without associated pumps and plumbing— with the nozzle 
moutli diameter almost tlic same size. 

► Sliglitly less than -4,000 missiles, exclusive of air-to-air tvpcs, ate scheduled 
for manufacture in the U, S. in 1959. Boeing Boniarc production apparently 
will be heavily emphasized during the next two years. 

► Later versions of the 2,000 lb. thrust General Electric JS5 turbojet engine 
have been modified to include an additional compressor stage for a total 
of eight. New compressor is designed to give engine its target pressure ratio 
of 7-1 which had not been reached with the original seven-stage design. 

► Convair is developing a capsule escape system as part of the work by an 
industry escape system committee. Unit also will be proposed for use in 
Convair B-S8 bombers. 

►Construction of a sixth Air l-'orce intercontinental hiillistic missile site is 
sclicdiiled to begin carlv next vear at Forlxts .AFB, Kans. Technical design 
of flic $30 million facility will be under tlic Air Force Ballistic Missile 
lltivisioii; actual construction will be conducted bv Army Corps of Engineers. 
(3thcr ICBM sites arc scheduled for A'andenhurg .Al'B, Gilif.; Francis F.. 
W'atrcn AFB. W’vo.; Fairchild -AF'B, W'ash.; Lovi-rv .AI'Tl, Colo., and Offutt 
AFB. Nev. 

► Uumchiiig sites for later versions of the Atlas intercontinental ballistic 
missile will be "toughened" llitoiigli the use of concrete and steel revetments 
as defensive measures. Early versions of the Atlas will be fired from soft 
sites, wliicli |}toi’ide relatively little protection for the missiles in above- 
ground launching stands. Completely hardened, underground sites arc 
planned for the 7'itan and Miniitcman. 
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Automatic checkout equipment is a project of J. G. Ferguson, 
Senior Staff Engineer, Stavid Engineering, inc. 
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Washington Ronndnp 


Defense Budget- Baffle 

Department of Defense Fisml 1960 budget was due 
to be presented to President Eisenhower over last week- 
end at bis Augusta, Ga.. golfing retrcit by Defense Secre- 
tary McEltoy and his entourage. Curcau of the Budget 
has taken the strongest hand in post-war history in chop- 
|)in| specific militarv programs bv name. Budget Bureau 
noniially gis’es military sersices a fiscal ceiling and al- 
lows them to allocate inoncs' for projects within the 
sers'ices- Now, hosvevct, Budget Bureau is ordering spe- 
cific projects cancelled by the military. 

Among the programs already scrapped are the 5 HO 
million voted by Congress specifically for dcsclopmcnt 
of a better strat^c airlift and the Cons-air K-106 super- 
sonic all-weather interceptor program. Still marginal, 
with a Budget Bureau veto but a shong Defense Depart- 
ment rebuttal, are the North American B-70 and F-108 
Mach 3 bomber and interceptor des'clopment programs 
and the ConsBir B-58 Mach 2 bomber production pro- 
gram. Present plans call for Mr. McElrov and bis deputy, 
Donald Quarle-s, to do the major Fiscal 1960 budget 
presentation before Congress, keeping militarr' leaders in 
the Pentagon and producing them only on specific re- 
quest from Congress. 

Milifary Procuremenf Law 

At the same bine, both Sen, Lyndon Johnson (D-Tcx.). 
Senate majority Ic.ida, and Perkins McGuire. .Assistant 
Secretary of Defense for Supply and Logistics, say they 
favor a review of the military procurement law b\ the 
nesv Congress svith the primary objective of cutting lead 
time to expedite admoced weapon dos-elopmcnt and 
production. 

Legislation, introduced in the past session and due 
to be reintroduced in the new session by Sen. Leserett 
Saltonstall (R-Mass.). aims to accomplish this by csta^ 
hshiiig performance spccificabons. encouraging fixed-price 
and incentis-e-type conbacts and cxcmpriiig such con- 
tracts from ren^otiation (.AW' Aug. 18, p, 26). 

Johnson had endorsed the objectises of the Saltonstall 
bill, lie stated in a letter to Saltonstall that congressional 
tesHmony has made it abundantlv clear that stejis must 
be taken to improve procrtrenicni procedures if modern 
weapons are to be obtained at the earliest possible time. 
Johnson said he hopes the nesv session svill produce 
legislation that "will go far toward eliminating the 
obstacles which delay the early procurement of neces- 
sary defense items,” 

\IcGuire wrote Saltonstall: "W'c arc \itallv interested 
in progressis’C procurement legislation and especially in 
methods for reducing the lead time required for dcs-cl- 
oping and producing new militarv weapons svstems," 

Saitonstall’s legislation reflects the views of J. Sterling 
Livingston, professor of business administration at Har- 
vard Graduate School of Business, and Frank Pace, 
president of General Dynamics Corp. 

Divided Opinion 

Sentiment to the Saltonstall procureincnt bill in other 
quarters is divided: 

• Strategic Industries Assn, endorses the bill's provisions 
to encourage competitive negotiation as an alteriiatiic 
to advertised bid contracts and to exempt incentive type 
contracts from renegotiation. (3ther small business inter- 


ests. however, charge that the bill’s policy of expanding 
weapons system type procurement "will virtuallv elimi- 
nate small business from militarv procurement.” 

• Thomas Coggeshall, chairman of the Renegotiation 
Board, will oppose watering down the renegotiation law 
by exempting fixed-price and incentive-type contracts. 
Robert Dcchcrt, general counsel, has indicated that De- 
partment of Defense will firmly support CoggeshaU's 

• U. S. Chamber of Commerce will give general industry 
support to Saltonstall’s measure, live Chamber opposes 
the bill's provision which "requires" prime contractors 
to give preferential treatment to small businesses in the 
award of subcontracts but is not expected to make an 
open fight against it. Existing law simply states a policy 
of prcfercnfinl small business treatment, but is not 
mandatory. 

Vandenberg: Briefly Opened . . . 

Launch of a Douglas Thor intermcdiiite range ballistic 
missile inaugurating the operation of Vandenberg AFB, 
Calif., vvill be an open shot, according to Munav Snyder, 
.Assistant Secretary of Defense for Public Affairs. Initial 
kimcli is scheduled to take place over the Pacific Missile 
Range early this month. It will be launched bv a crew 
from the 704th Strategic Missile AA’ing and wifi be the 
first ballistic missile fired from the W'est Coast. In addi- 
tion to launches conducted bv Strategic Air Command, 
other projects assigned by the Advanced Research Proj- 
ects -Agency and NASA wall be conducted at Vandenberg 
end the naval missile facility. Pt. Argucllo, Calif. 

. . . But Tight Security Planned 

Despite plans for a public inaugural shot, present plans 
eall for a tight soCTtrity lid to be clamped on the Pacific 
Missile Range-Vandenbag complex. This was empha- 
sized last week by Rair .Adm. Jack P. Monroe, range 
commander of PMR. Monroe cited the ease of main- 
taining secrecy as one of the chief advantages of the 
location of the naval missile facilitv at Pt. .Arguello and 
at A'andcnbcrg and said there probably would be no 
announcement of what missiles ate to be fired from the 
complex, when they ate fired, or any information con- 
ecniing success or failures. "W'c simply cannot afford 
to make available to Russia the amount of information 
which has been published in the jjast,” he said. Monroe, 
whose Pacific Missile Ranee orsanizatiim has no respon- 
sibility for security on launcTiines from Vandenberg 
.Al' B, also said he expects tlie Pacific range to grow into 
a larger operation than the .Atlantic missile range at Cape 
C.mavcral, 11a. 

He added that PMR will in no way compete with 
cither flic Atlantic range or the White Sands, N. Al., 
r.mgc, but will complement them. 

Hazardous Contracts 

lire President will urge Congress to pass legislation 
autborii'ing Oc|)artnient of Defense to indemnifv con- 
tractors working on hazardous production contracts. The 
Department asked for the legislation this year, but the 
Armed Services coniim'ttccs failed to act on the me.isurc. 
Tlicre already is authorization to indemnify contractors 
working on military research and development contracts. 

— Washuigton staff 
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Soviets Flight Testing Nuclear Bomber 


Atomic powerplants producing 70,000 lb. thru.st 

are combined with turbojets for initial operations. 

U’ashington— A nuclear-powered bomber is being Right te.stcd in tlic 
Soviet Union. 

Completed about six montlis ago, tliis aircraft lias been flying in tlie 
Moscow area for at least two montlis. It has been observed both in flight 
and on the ground by a wide variety of foreign observers from Comniiinist 
and non-CoiTununist countries. 

In its initial flight testing, the new aircraft is powered bv a combination 
of nncleat and conventional turbojet eugines. Two direct air cvcie nuclear 
]30wcrplants are boused in ?6-ft.-long nacelles slung on short pvlons about 
midway out on each wing. T1ic.se nuclear ijowerplaiits. with 6-ft.-diamctcr 
air intakes and using small but high [>owcr reactors to replace the combustion 
chambers in the turbojet cvcie, produce about 70,000 lb. thrust each. 

riicy ate .supplemented by two eon- mission as a cimtimious airborne alert 
ventioiial turbojets installed in wingfij) warning system and missile laiincbing 
pods fitted with short afterburners to platform similir to the US.M' 
provide about 35,000 lb. thrust each project for which Comait and I.ock- 
iieed arc now milking design .studic.s 
(AW Nov. 10. p. 37). Tlie C.'khf.M. 
mission was rcccntlv described in detail 
by Maj. Ccn. lOonald Keirn (sec box 
page 2S1. 

' In its present configuration witli both 
luicleat and conventional turbojets, the 
Soviet aircraft has a performance capa- 
bility in the high subsonic and low 
supersonic speed ranges with its range 
limited only by engine component life 
and crew endurance. 

'1 he Soviet nucIcar-powercd plane has 
a fuselage about 195 ft. long and a 78 
ft. wingspan, 'llic dclta-tvpe wing is 
swcptback on both leading and trailing 
edges, ITom an initial angle of 00 deg. 
swecpbiick at the wing root, the leading 
edge cliangcs to about 55 deg. sweep 


for takeoff performance, 
tioiial, cliemically fueled turbojets arc 
used |)riinarily for .safety purposes dur- 
ing tlie early Bight test program of the 
nuclear povscrphints. In later versions 
of the aircraft, they may be retained 
for high-speed dash performance or rc- 
pl.iced fay two more mick-ar powccplants 
after their rcliabilitv has been proved 
in flight, 

The Russian nuclear-powered bomber 
IS not a flying test bed in the sense 
that earlier U. S. Air Force and Naw 
programs had called for installing a 
nuclear pmvcrijlant in a conventional 
airframe such as the B-36 or Saunders- 
Roe Princess flying boat solclv for test 
puqjoscs- Tlie Soviet aircraft is proto- 
tvpc of a design to pcrfomi a militarv 


at tlic inboard engine pylon mounts 
and beyond to tlic wingtips to produce 
a "cranked" effect familiar on British 
Innnlien such as the Ifandley Page Vic- 
tor and Avto Vulcan. Trailing edge of 
the wing is .svvc))t about 1 5 deg. lliis 
delt.i-typc wing uses a relatively tliin, 
high-speed airfoil confirming eventual 
performance goals for tliis design in the 
Maciilsnccrrarci- 

k'crtie.il tail rises about 22 ft. above 
the fuselage. It is a typical "sail" type 
fin used by Soviet designers to ensure 
good directional stability. Horizontal 
tail surfaces have a span of 30 ft. and 
are swept back at about the same angle 
as the outboard wing panels. Thev 
apparentlv are ke-pt well clear of the 
miclenr povvcrphmt efflux both bv place- 
ment higli on tlie fuselage and bv span 
length. 

.Aircraft has a gross weight of about 
300,000 lb., and a wing loading of 
nliout 1 18 lb. per sq. ft. 

llic direct air cycle nuclear power- 
plant has been described in sonic de- 
tail in Soviet technical publications (see 
diagtam on page 28l. In a text pub- 
li.slicd last year by the Militarv Press 
of the Soviet Defense Ministn entitled 
■'.Application of .Uoinie Engines in 
Aviation." the direct air cycle power- 
plant is described as follows; 

■"Ilic simplest is a design that differs 
from the ordinary turbojet engine onlv 
in that the combustion chamter is re- 
placed bv a reactor . . . 

"This simplest design permits ob 
taining the highest specific performance 
parameters. In tliis case, the air duct 
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SCHEMATIC DIAGRAMS from So'icl Ccdniica) $ouiec on H direct air cycle atomic turbojet. 
Niicic.ir rciictor is used in place of iioriiral clicmical fuel coiubiutioii cliambci with air and 
compressor slioft [arising dirceth tlinmgh reactor. 


becomes a imifluw iliict where Hie air- 
flow Hiroiigli Hie engine is at all times 
parallel to the cn|inc axis in a straight 
line so that Indr.iulic resistance is at a 
iiiiiiiniuin. 

■'ITic air is heated directle in Hie 
reactor without an intermediate heat 
transfer agent. 'Ihis simplifies the de- 
sign and eliminates e.xccssise heal loss, 
iftmeier, this design which is siinple in 
princi|)le. is exceedingly difficult to 
rcali/e. The shaft connecting tlie tvir- 
hine with the compre.ssor has to pass 
llirough the reactor. Cooling the shaft 
under these conditions becomes a diffi- 
eiilt. and actnallv the fces, prohleni. 

'■'nic point is that the shaft not 
only becomes heated as a result of heat 
transfer from the hot reactor parts hut 
toiisidcrable liber.ition of heat occurs 
within the shaft itself due to scattering 
.old absorption of nctilrons and gamma 
rays by tlie shaft material. So imieh 
licat is liberated in Hie shaft that 
cooling of the shaft changes from a 
.imple engineering matter to a complex 
problem whose solution will goicrn 
the very possibility of deeelopiiig an 
atomic turbojet engine an the basis of 
this ‘simplest’ design.” 

I'liis direct air cycle nuclear power- 
plant represents the .same apjjtoaeh 
jnir.sned by the Aircraft Nuclear Pro- 
ixilsion Department of General Electric 
Co, under USAI' and .Xtoiiiic Energy 
Commission sponsorship since 19>I at 
facilities in Kicndale, Ohio, and .\rco, 

D. R. Shoults, general manager of 
the CK nuclear |)ropnlsion program, 
icportcd tliat actual operational tests 
at the .ARCO facility' had "proved the 
feasibility of a direct air cvclc airaaft 
propulsion system and demonstrated its 
performance." TTic Shoults report was 
made in a paper prepared for the 
Second United Natum.s International 
Conference on Peaceful Uses of .Atomic 
Energy held last September in Geneva. 
Switzerland (AW Sept. 22. p. v5), 

lie described the results of operating 
lii-at transfer reactor experiment No. 1 
(IITRI'MI during more than 100 hr. of 
turbojet running on mirlear power with- 
I'lrt "any failures of ans sort”. 


Shoults also reported that HTRE-1 
rlctermincd the following- 

• Integrated jserfomiaiiec of the reactor 
and turbojet engine in tiic powcrplant 

• That overheating in portions of the 
reactor would not lead to local flow 
stiination and progressive oserheating. 

• Integrity and life of Iccv components 
of the system. 

• Ability to carry ant cxtcnsisc remote 
handling of radioactive conipnnents. 

• Control response of the reactor and 
its relationship to turbojet engine con- 
trol, 

• Unanticipated problems and. their 
possible solutions. 

The approach to flight testing mi- 
ciear-|30\vcred aircraft both in this 
cmintry and in the Soviet Union calls 
for initial operations on amventional 
chemical fuels to prove out aircraft 
systems and familiarize the crew with 
ojjcratioiial techniques. However, even 
in operational use of a miclear-powered 
milifary aircraft, nuclear powcrplants 
may Ik operated initially on chemical 


fuel until the reactor tcmperatnrCb arc 
suffideiitly high for full power o|3cra- 
tion. Tlion chcniical fuel combustion 
can be phased out and the turbojet per- 
mitted to operate on nuclear power 
alone. Similarly, on return from a mis- 
sion the reactors would be sliut down 
some distance from destination, vvitli 
tlic return to base and landing again 
made on cheniical fuels. Eor tliis tvjie 
of openitioii. a chemical combnsfion 
.system also must be incorporated in the 
nuclear powerplant package. 
Powerplants Flight Tested 
Although much of the carlv flight 
testing of the Soviet miclenr aircraft lias 
been conducted on conventional fuel 
the nuclear powerplants have dcfinitelv 
Ixicn tested in the air. Fission of one 
poniiei of iiraninni 2?i— ino.st frequently 
mentioned in Soviet technical literature 
along with plutonium 2s9 as an air- 
borne reactor fuel— will liberate about 
the same amount of energy as the burn- 
ing of 1,700,000 lb. of gasoline. 

'nicre is no specific information avail- 
able on the types of shielding cmplovcd 
on the new nuckar-powered aircraft hut 
recent Soviet technical literature has 
been studded with brief but positive 
references to a major ‘'breakthrough” in 
:iliielding techniques. Soviet tc'cliuical 
literature emphasizes the concept of di- 
vided shielding vvitli Iicaw use of stain- 
less steel in the engine and aircraft 
structure to provide containment shield- 
ing for neutron radiation and another 
tvpe of shielding protecting the crew 
quarters frvim gamma r.idinticm. 'Ihc ex- 
laanc length of the aircraft fuselage also 
would be aimed at niaxinnim sc|iaruti(iii 
of crew from (he radioactive engines. 
'Hie podded insl.illation is best suited 


Nucloar Plane's Military Mission 

VS'astiingtnii— "Iiiiagliic n fleet ot ‘eneiiiv‘ high speed aircroft continuouslv patrol* 
ling the airspace imt outside mir eatlv warning net capable of air launching a 
devastating missile attach against onr hardened in.stallatinns, I'hrough a considcratinn 
of these capabilities, combined ssitb tbose possessed bv the intcieontincntal range 
ballistic missile, the degree of possible fubirc threat of surprise attach immediately 
becomes apparent. . . . 

■’.An ideal airborne alert maimed aircraft system must carry a large payload and 
tcniain on uoinadic patrol for evtended periods of time in saiioiis areas of the 
W'urld. It must maintain cinitiiuious eomnuiiiiciition witli appropriate headquartns 
and he capable of inslanbiiieous reaction with air laimcbcd niissHcs. When required, 
the system should be callable of lollowing up tlic missile launebiug phase ssitb a 
Insv-level liigb.s|iocsI ]>enetratimi of the eneinv'.s heartland in order to sceh out and 
destroy hardened targets or targets sihose locations are not sufficiently well known to 
permit attach bv loiig.raiige missiles, 

"The combination of these features can best be achieved through the apjilieatinn 
of micicar propiilsinii. . . . Such a system may he similar in weight and size to the 
B*S2 and be capable of carrying a bcaw pavload on extended endurance mission. 
Because of its endmaiice, vaiviiig jTiiiament load and high speed capabilitv at 
iniiiimnni altitudes, its operational versatility would be outvtaiidiiig. . . . Bvit |>erhaps 
even more important is its iiiliercnt operational Revibilitv for meeting various limited 
war and |Kacctime situations. '‘—Maj. Gen. IDonald I. Kcirii US.AF deputy chief of 
staff for dcvcbipment for luicIcaT weapons. 


AVIATION WEEK, Decembar 1, 1958 


U. S. Nuclear Powered Aircraft Program 


• 1946— Nuclear Energy Propulsion for Aircraft program 
(NEPA) organized under .Air Force contract with Fairchild 
Engine & Aircraft Co. project manager at Atomic Energy 
Commission's Oak Ridge. Tenn., laboratory. Purpose is to 
study feasibility of applying nuclear power to aircraft and 
develop components for such a system. Consultants from air- 
craft engine manufacturers and universities partiepate. 

0 1948— Lexington committee, primarily Massachusetts Institute 
of 'Technology professors, called in by AEC to study NEPA 
program. Recommend coiitimiance of project. 

• 1949-Oak Ridge AEC laboratory establishes nuclear aircraft 
|iropulsioii research program. 

• 1 949— Technical Advisory Board reviews NEPA program, 
recommends continuance. 

• 1950— Fairchild top management change and companv is 
Klieved of NEPA project. 

• 1950— Divided shielding concept developed and NEP.A 
project again approved by a review technical committee. 

• 1951— USAF conclude NEPA had demonstrated feasibolitv 

01 nuclear propulsion of aircraft. 

• 1951— May. General Electric organizes aircraft nuclear propul- 
sion jirogtam as part of its .Aircraft Gas Turbine Division under 
USAF and AEC contract. 

• 1951— Mav, Pratt & Whitnev gets US.AF contract to explore 
closed cvcie nuclear powerplant. 

• 1951— Fall. GE gets approval for devebpment of direct air 
cvcie type nuclear powerplant. 

• 1952— Spring. GE begins work to develop cxperimeiita] nu- 
clear powerplant to be tested in B-56 with flight date projected 
for 1956. GE aircraft nuclear propulsion project bmmes a 
separate department and begins work on six-dav w-eeh. 

• 1953— Spring, Convair makes first test aircraft equipment in 
radiation environment. 

• 1953— May, Pratt & 33'liitney Aircraft gets AFC backup con- 
tract on US.AF closed cycle work. 

• 1953— Spring, Charles F.. AVilson, Secretary of Defense, de- 
cides to cancel Convair-GE aircraft nuclear propulsion ptogram. 
Gp; program retained by USAF Secretarv Harold l albott’s diver- 
sion of unallocated funds to project. 

• 1953— Fall, ground test reactor, flrst of its type outside AEC. 
designed and built by Convair and put into operation. 

• 1954— USAF cancels B-36 nuclear engine test program. AEC 
continues supjiort of GE program on limited scale. GE program 
with HTRE-1 goes back to system development with X-39 
engine aimed at liigh-perforniaoce nuclear powerpbnt system 
to be operational in 1956, 

• 1954— Fall, aircraft shielding test reactor, first Hying reactor 
built and designed bv Couvnir, put into operation. 

• 1954— USAF develops \A'S-125.A nuclear bomber program 


aimed at high subsonic cruise bomber witli supersonic dash capa* 
bilrtv. Pratt & Whitney and General Electric arc engine con* 
tractors and Couvair and Lockheed airframe cootractors. 

• 1955— Navy begins nuclear-powered seaplane studies. 

• 1955— September, first operation of a reactor in the air 
aboard a B-36 modified bv Convair. 

• 1955— October, engine-airframe company teams for system 
WS-125A selected by Air Force. GE and ^nvair as one team, 
IVatt i- Whitney and Lockheed the other. 

• 1956— January, GE successfully rates X39 turbojet engine 
with nuclear reactor in HTRF-1 fc« successful operation on 
nuclear power. 

• 1956— Spring. US.AF plans construction of 10 kilowntt test 
reactor for aircraft uiateriels testing at Wright Field, Ohio- 

• 1956 — September, National Advisory Committee for .Aero- 
nautics begins construetiuii of nuclear test reactor at Lewis 
Flight Propulsion Laboratory, Cleveland. 

• 1956— September to January, 1957, GE operates HTRE-1 
w'ith turbojet engine mnning 100 hr. on nuclear power without 
failure of any kind. 

• 1956— Fall, US.AF cancels AVS-125.A program. Powerplant 
development condmied with no specific aircraft goals. 

• 1957— May, Pratt & Whitney completes Connecticut Aircraft 
Nuclear Engineering Laboratory (CANEL) at Middletown, 
Conn,, under AEC contract. 

• 1957— June, Soviet Union ground tests nuclear aircraft pow-cr- 
plant system. 

• 1957— .August, US.AF cancels Pratt 4 Whitney closed cycle 
engine development contract, CANEL cuts operations to greatly 
reduced sralc. AEC continues support of P4WA program on 

• 1957— Fall, General Electric proposes accelerated program 
aimed at getting flying test bed with nuclear powerplant into 
air as soon as possible, 

• 1958— March, President Eisenhower informs Congress there 
is no urgency in nuclear aircraft propulsion program, rejects 
accelerated program and authorires continued low budget devel- 
opment program. 

• 1958— Jimc, US.AF proposes C.AMAL nuclear-powered aircraft 
program to develop contiinioiis airborne alert, missile launching 
and low-level penetration mission. 

• 1958— Jnly, Navy gets funds to conduct feasibility study 
of a nuclear-powered aircraft using Pratt 4 Whitney engines. 

• 1958— .August, first flights of Soviet nuelear-powercd bomber 
)irototypc arc observed in Moscow region. 

• 1958— December. Air Research and Development Command 
scheduled to analyze Lockheed and Convair CAMAL design 
studies preliminary to possible aw-ard of prototype constinctton 
contract. 


to the direct air cycle type niicleat 
powcrpliint since its operation makes 
the entire turbojet engine radicactive. 
The pod would facilitate engine rentoval 
by remote control for ground radiologi- 
cil safety and make replacement of the 
powerplants relatively simple. 

Taking a nuclctir-powcred niililarv 
aircraft from the early flight test stage, 
through which the Soviet aircraft is now 

r ug. to a fiillv operational capabilitv 
both airborne early warning and 
missile launching capabilitv probably 
will requite at lea.st l8-to-24 months. 
A nuclear powered airaaft requires ex- 
tensive testing for other flight opera- 
tional subsystems other than the pnwer- 
|)limts and their operation under varying 


degrrcs and different types of radio- 

Tlie current Soviet milestone in test- 
ing nuclear powcrplants in flight in a 
milifary prototype is the result of a 
high-priority and financially well sup- 
ported program stretching Iwck tlirougli 
nearly eight years of research and dc- 
velopmen t- 

Ifigh priority for the nuclear aircraft 
program was assigned during the cur- 
lent Sixth five-year program wliich l>e- 
gan in 1956 and will end in I960. Dur- 
ing tlic past few years, Soviet technical 
and popular pulflieation.s began a steady 
crescendo in their coverage of atomic 
aircraft powerplant developments in ad- 
dition to marine .itomic powerplants for 


icebreakers, submarines and surface ves- 

This similar type of publication 
build-up has preceded every new major 
Soviet technical achievement, includ- 
ing the intcrcontincnfal ballistic missile 
and the Sputniks. 

As long as a year ago, there were brief 
blit specific mentions in the Soviet tech- 
nical press of successful ground testing 
of atomic aircraft powerplants. Recent 
speculative stories in the Sov iet popular 
press suggest conditioning the Russian 
people to an announcement of a spcc- 
faciilar achievement bv ,m atomic- 
powered aircraft in the neat future, 
[irobably a nonstop, non-rcfiiclcd flight 
around the world. 
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F-108 Avionic Contract Awarded 
In Hotly Contested Competition 


Washington— Hotly contested coin- 
petition to select a contractor to dc- 
rckip the Mission & Traffic Control 
inionic subsystem for the l''-108 Mach 
3 interceptor was won last week bv a 
team he-aded by the l''cdera! Division of 
the International Telephone & Tele- 
graph Corp. after Air I'orcc rejected the 
first choice submitted bv North Amcr- 
itan Aviation— Collins Radio Co- 
in telegram received by at least two 
of five avionics manufacturers and teams 
that competed. North -American said 
that proeurcinent of this svibsvstem 
from International Telephone & Tele- 
graph Corp- “would he to the best in- 
terc.st of the weapon system program.’’ 

North Ainerie-an’s first choice for F- 
108 flight control subsystem contractor 
also has been disii))provcd bv Wright 
Air Development Center, acting as tech- 
nical adv iser to A\’capon Svstem Project 
Office, and the matter has not vet been 
resolved. 

The F-IOS award also gives Intel- 
national Telephone & Telegraph (I l'l ) 
a possible cckc in competition for the 
Mission &■ Traffic Control suhsvstem 
for North American’s R-TO Marli 5 
bomber. 

Mission & I’raffic Control, is similar 
to earlier conimunic.ition-iiavigation- 
idcntification (CNII package bvit also 
includes additional functions. 

On the other liand, Nortli .Aineiicaii 
might recommend anotheT eontnictar 
for the B-70, many of whose Mission & 
'! raffic Control siibsvstcni elements will 
be functionviliv similar to the l''-108, in 
order to have a backstop for both |jro- 
grams. 

Action of W'.ADC in disapproving 
two of North American's I- IOS selec- 
lions focuSL'S attention on a prolilciii 
arising from source selection l:v weapon 
wsteiii manager.v that is can.sing some 
concern vv-itliin tlic industtv. Siibsvstcin 
Iriddets siipposcdlv are told not to siih- 
mit their preseiitation.s to W’.ADC 
lahoratciries or other Air I'orce per- 
.soiinel while tlie weapon svstem mana- 
ger i.s making his cv'aiuation. 

Adhered to Policy 

One companv. not involved in the 
I -108 program but bidding for a 13-7(1 
Mihsvstciii. says it has adhered to this 
policy and has not sought to adv-aiice its 
cause behind the scenes with AA’.ADC 
Laboratoiies, although it feats com- 
petitors inav have done otherwise. If 
the I’-IOS establishes a patteiii of the 
future, this spokesman savs his com- 
]wnv niav be forced into beliind-tiie- 
•scents cSorts to matcli its competition 
efforts. 

Maj. Gen. Victor R. Haugen, 
30 


WADC director of svstenis manage- 
ment. told Aviaiion \\'ki:k Air Force 
policy oil this subject has never been 
put in print, cither to iiidiistrv or to 
W’ADC Laboratories. He adds that it 
might be well to do so in order to clear 
the air. 

W'ADC’s Coinmimication & Naviga- 
tion Laboratorv disapproved of Nortli 
•Aincricaii's selection of Collins Radio 
Co. because of its desire "to make fullest 
use of Air I'orce spoiisoa'd develop- 
ments and to achieve maximinii sfand- 
ardiaation," acaiiding to two .Air F'crcc 
spokesmen. 

Crux of Motter 

Ctii.>; of the matter il|)pe.irs to be the 
higii frequency (Ilk’) data link system 
which Collins proposed to use. Hughes 
.Aircraft Co, is developing a iiew^ IIF 

system under .sponsorship of tlie Com- 
munication & Navigation l.aboratory. 
’I'he vvimiing liiteination.il TelcplKuie 
& Telcgtapli proposal included use of 
tlie lliiglies svstem. Collins proposed to 
use it.s own single sidclund system de- 
veloped under Rome .Air Development 
Center sponsorsliip witli an III' data 
link developed under .Naw and .Arinv 
sponsorship. 

Collins declined to comment, apiiar- 
ciitlv- for ft-.ir of Imrting its chances for 
tlic 13-70 Mission d' Traffic Control sub- 
sy.steni. It is known, however, tlnif 
Collins lias been primarily a Navy 
av ionics supplier in the pvist and has had 
clifficciUv cracking flic .Ait Force market 
foi airborne communication and navi- 
gation equipment. Conipiiny is build- 

Navy Terminates 

Wasliington-Navy last week cut its 
order for Martin R6M Se.miasfet jet 
.scviplancs from 24 to a total of 14 air- 
craft ill one of the first concrete evi- 
dciites of .Administration plans for a 
tiglit I'iscal I960 defense program. 

.A Mirtin Co. spokesman said tlie re- 
duction in the Seaina.ster program ptob- 
ablv wit] bring production of the iiir- 
craft to a halt within 10 to 11 niontlis 
and force the companv to bv off around 
6,000 employes. 

Present Niivv developiiieiif contracts 
do not incliiclc anv' other liigli-sixed sea- 
planes. A'irtnal end of the Seamastcr 
program also narrows the number of 
vvca|30ii dcliverv svstems available to the 
U- S. 

Concept behind the Seaniasler was to 
have a large, long-range, transonic sea- 
plane vv liidi would lx- capable of liigli- 
sjiced minclav'ing as well as bombing 


ing the Commuiiication-Navigation- 
Idcntification packvige for the Republic 
F'-109, but this was sold directlv to Re- 
uublic Aviation. Tlie Culliiis AN/ 
•\RC-58 airborne single sideband set 
was sold to Rome Air Devclcpnieiit 
Center as part of an over-all paebige 
that included considerable ground 
equipment. 

Air I'orcc spokesmen say WADC 
made it clear to North .American that 
the F-108 Mission ft Traffic Control 
]Mckage should be compatible witli the 
HF’ digital data link system being dc- 
vclopeeT by Hughes, which .Air Force 
hopes to use on a varietv of aircraft. 
One spokesman says the .specifications 
North .American sent out to bidders also 
made this point. 

Ill any ease, Collins cliosc to bid its 
own III-' voice and data link svsteiii, 
which it apparently believed to be pre- 
ferable to tlic one under development 
by Iliighes. 

AAOien W’.ADC vetoed the Collins 
selection, its engineers were invited to 
make a tecliiiical presentation to the 
Coiiinmnieation & Navigation laibora- 
tory- and Weapon System Project Office 
personnel to try and convince them of 
the superiority of the Collins approach. 
I’liis failed, altliongh an .Air Force 
spokesman concedes that Collins had 
an u|3liill battle against an .Air Force 
sponsoreil development. 

•A spokesman for WADC's l-light 
Control laihor.itory says tlie question of 
using Air Force sponsored develop- 
ments is not involved at all in its veto 
of Nortli .American’s contractor choice. 
He points out that Flight Control Lab- 
oratory sponsors only a small fraction of 
the total dcvclopiiicnt efforts carried out 
bv industry and that it is eager to use 
the best techniques and ideas, regard- 
less of where or how developed. 

P6M Program 

and could operate from floating bases 
ill the open sea. 

Six YP6M aircraft powered by tour 
10,000 lb. thrust .Allison J7I turbojets 
have been delivered and eight P6M-2 
Scamasters powered by 1 v.OOO lb. thrust 
Pratt & wfiitney J75s will be produced 
before the contract is tcrniinatcd. ’I'hese 
14 aircraft will be operated together as 
a squadron. 

The first six devclopiiicntal airaaft 
cost S17S.i93,IS0; the last eight aa 
covered under a SI 14.445.062 cmitraci 
originallv calling for 18 aircraft, 'lliis 
figure will be reduced sonicwliat in ter- 

Tvvo Scamasters were lost during iti 
development program, tlic first witli a 
loss of four lives. In Ihe second crasli. 
the crew of four left tlie aircraft saftiv 
during an inside loop at nearly iiiaxi- 
nuim spa'd. 
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Air Force’s GAM-72 Quail turbojet decoy missile developed and niaimfachited by McDonnell Aircraft Corp, lias been launched from 
Boeing B-32 and 6-47 bombers and recovered by parachute. Quail underwent captive and glide flight tests at Holloman AFB. N. M, 


McDonnell Unveils Quail GAM-72 Decoy Missile 
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Space Technology 

North American, GE Make Joint Manned 


By Evert Clark 

^V'ashington— General Electric Co. 
and North Aincncan Aviation Inc.— 
competitors in a recent .Air I'orce nian- 
in-space capsule study— har e teamed up 
ill an effort to win the manned satellite 
competition now being held jointly by 
National Aeronautics and Space Admin- 
istration and Adianccd Research Proj- 
ects Agency. 

New details of General Electric’s sat- 
ellite design eoncepts were reicalcd bv 
II. W'. Paige, general manager of the 
company's Missile and Space Vehicle 
Dii-ision. in the Redding Lecture deliv- 
ered at Erankliii Institute. 

'I'lic'c amcepts grow out of Gl'.'s de- 
velopment of the Atlas and Thor nose 
cones; hvo years of study of manned 
versions of these re-entn’ bodies; experi- 
ence with the radio system that guides 
the Atlas, which is the most likely 
launching vehicle for the NAS.A cap- 
sule; familiarity with recovery of nose 

I capsule study, which was allowed to 
expire when N’.AS.A took over the man- 
iii-space program. 


.Altliough NAS.A’s specifications are 
fjiiite detailed, and restrict contractors 
to a specific approach (AW Nov. 24, p. 
28) tliat will differ from tlic studies 
made by many of the competing com- 
panies over recent months, many of 
GE.'s design paiameters are close 
enough to the capsule N.ASA is seeking 
to be of intcrest- 
Highlights of Plan 

llighliglits of Cl'l’s approach as de- 
tailed by Paige indicate that; 

• Launching from Cape Canaveral, Fla., 
probablv will be to the northenst since 
tills would put the first six or seven orb- 
ital cycles in the vicinity of die U.S. 
and considerably increase cbance.s of a 
landing on or near the continent, 
"greatly facilitating the search and re- 
coverv problem.” .All missile launches 
have been to the .southeast along the .At- 
lantic Missile Range, hut lunar probes 
and some satellites have been launched 
in more northerly directions. Soiitheasf- 
eilv launch vi’oiild give onlv two orbital 
paths in the vicinity of the U- S- early in 
the flight. 

Altlioiigli the northeasterly angle 


would require "new range facilities and 
re-orientation of missile guidance .sta- 
tions." Paige said it “may well be worth 
the expense." 

• Impact dispersions can be held to 
lew than Kill nii, and search sweep 
widths of more than 100 mi. arc pos- 
sible. giving ' an e-xtremelv liigh proh- 
abilitv of successful location of the 
capsule and its occupant wifliin 24 hr. 
aftcr return to eartii." NASA's mini- 
mum time requirement for the capsule 
to stav afloat is 12 In. 

Fleet of sliips and planes would be 
used for seitrch and location. Although 
this is a more ambitious undertaking 
diaii that used for nose cone rcancty, 
Paige said “the design approacli taken 
will Ik one to emphasize man's safety." 

Problems of location and recovery 
"arc well in hand." he said. "Wc have 
repeatedly performed successful fliglit 
data recoveries with our (.Atlas and 
Thor) data recovery capsule." 

■ Stringent preflight jrrogram of quali- 
fication and rcliiibilitv testing will 
precede launching of man. This will in- 
clude drop texts, impact tests, environ- 
mental tests, etc., and will "Ire more 
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OVER-ALL view shows variable drag capsule niockup under study by GC. 


Satellite Bid 

stringent than on any program of the 
past or present.” 

• E'irst flights probably will be ballisKc 
trajectories short of orbit and carrying 
animals to prove out the system. I'irst 
orbital flights will be with complete, 
but unmanned, syste-ms. 

• Pure ballistic, higli-diag shape has 
been chosen because it offers the high- 
est reliability and safety, since there is 
nut yet any assurance that a pilot can 
control glide or variable drag vehicles in 
S|xice and on re-entry. Later vehicles 
will be glide or variable drag shapes, l)c- 
Cduse thev offer mancuvctabilitv. High- 
drag ballistic shape also offers the fast- 
est approach from the standpoint of 
hardware development. 

Pure ballistic design has the disad- 
vantage of higher accelerations on Ivotli 
re-entry and emc^cnev escape during 
laiincli. but the gravity loadings are 
within tolerable limits if rc-entrv angle 
is proper. Angle of 2.8 deg., for esam- 
))le. limits acceleration to just above 
I2G. 

Severe design condition comes from 
tlic need to shield the occupant from, 
heating. For a three degree angle, for 





instance, tohii lif.itiiig at tiK- noso of 
imc GE dciigii is 7.500 Btii/sq. ft., 
.iiid peak r.itt uf heating was l(U) Btii/ 
sq. ft./scc. 

Gciicr.il I'.Iccttic stiidic.s f.i\ ored firing 
.1 rctnirockct downward and backward 
from the ditcction of flight to get the 
Mtellite out of its 100-125 mi. circular 
orbit and onto a a'-entry trajoctors. 

Imparted velocitv of this rocket and 
the proper firing angle ate of funda- 
mental importance. Paige vaid. since 
they influence range from the time of 
I’ring to time of impact, and disper- 
sion of the impact. 

Larger retrorocket decreases disper- 
sion and range, l)ut increases peak G- 
load. The 12G peak whicli is currently 
considered "to Ik uncomfortable hut 
tolerable" on a well-supported man lim- 
its iinpatted selocity to 1.500 fps. This 
imparted velocity plus the proper firing 
•ingle ssould give a range to impact of 
2.000 iiaut. mi. and a dispersion ahout 



the intended impact point of about 75 

l^esign competition in which N'ortli 
.\merieaii and GE cng.igcd wiu for a 
"life-support system." and «-.is .limed 
at determining siinisal factors, such as 
lolcraijlc G-loads, air and food tcquiie- 
iiK-nts, etc. I'lach companv retcised in 
tlic neighborhood of a quarter of a inil- 
lioii dollars on contract, and pros'ided 
considerable funds of its osvn. Basic 
iiiformatiim from tlic .Sir I'orcc studies 
has been made avnikihle to N.SS \ 

Fairev A^ ialion Work 
Hurt bv Order Lark 

Loiidon-Uiek of aircraft orders and 
tile need to spend mote on research 
and deselopment without government 
support lias butt Taircy .-\iiation Co.'s 
financial position eoiisiderabiy. Cliair- 
maii and Man.igiiig nircctor Geofftev 
Hall said in his annual report. 

Subsidiary companies in Canada and 
Austraiia arc slioning good results. 
Hall said, and diiersifieation into otliei 
industries, including miclear power, 
marine engineering, plastics and air 
pliotograpln- is pining off. But unless 
more aircraft work is fortlicoming— espe- 
cially from tlic govcrnmeiit-l'airey will 
be forced tn close down some plants, he 
added. 

Some of tlie eompanv’s projects lim e 
finished due entirely to lack of interest 
and orders from the goserninent. Hall 
noted. These incUidc tlie l''ircflas!i mis- 
sile and the Oclta-2 aircraft, ^\'o^k in 
hand includes design and dcielopinent 
of an anti-tank missile for tlie armv and 
an order for one Rotodvnc \'l’OL. 
Compam also hopes to rcceii e a Cana- 
dian order for its Ultra Light helicop- 

Refcrring to tlie Rototlsiie project. 


II.iU said the company had spent SI. 5 
million on its desciopment in tlie last 
jc-.ir, and was setting aside a similar 
amouiit for general research and desel- 
o|)ment this vear. 

.Although NIinistrs of Supply has ap- 
]iroied Rotodine, llall said, negotia- 
tions for govetnment backing base been 
protracted and "we e.innot, after this 
King dekn be cntirelv hopeful as to tlie 

Unless the goi etimient provides some 
linaneiiig soon, "outside" Iwcking will 
be neces.sari' followed bv manufacture 
of the Rotodyne in another countri. he 
added. Kainan .\ircraft Corp. is U.S. 
haaisec. 

Kaitcy declines to say liow mueli it 
has asked from the goi-ernmcnt for the 
lenture but industrv iibseners estimate 
the compam would sink S5.5 million 
in it if the gmcrnmenl would eontrihiite 
SH million. 

Nozzle.s Formed By 
Plasma Are Healinji 

New York— Plasma arc temperatures 
to 15,000 deg. Kelvin arc being utilized 
to fabricate solid jiropellant rocket 
nozzles and fefevators. and to coat 
experimental nose cones witli tungsten 
and other rcfriictorv material.s. Devel- 
oper of the process is the Linde Co., 
.Spex:dway, Iiid., a division of Union 
Carbide Corp. 

In addition to high tempetatua' 
niis.silc applications, the plasma arc 
processes are .said to liave utilitv in tlie 
electronics field in forming fiiiig.sten 
grids and other cathode niv tube com- 
pcineiits. Ihc companv claims that 
tungsten, molvbdemiiii. zirconium, hiii 
taluin, platinum and other metals can 
he fabricated to am desired thickness 
to tolerances of ±002 in. 
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Bid Reopening 

Washiiigtoti-Rcniicning of bidding on 

locket engine mentioned rceently by .Ad- 
\-jiiccd Rese.nch Projects Ageiicv Direc- 
tor Roy Johnson (,\W Nov. 24, p. 26). 
apparently applies to building of the first 
engine. 

Rocketdyne Division of North .Anieri- 
can ,\vialion Inc. is confinning to design 
the engine but reopening the bidding by 
National Acionauh'cs and Si>ace Admini.v 
tiatioii could mean another dcv-eloper 
would be picked for prototype. 

Possibility tlmt a reshaping of space 
I'logtams under White Hmisc and NASA 
supervision will lead to cancellation of 
the only other announced booster in the 
million-lb. area still exists. This is the 
cluster of eight (iipiter rocket engines 
being studied by .Army Ballistic Missile 
.Ageiiev and Rockctdvnc. If .ABM.A's 
sivacc work is put under the jurisdiction 

slituted for the Jupiter cluster. Thtee- 
luncled Navaho briostet capable of de- 
veloping w'cll over 400.000 1b. thrust also 
could be clustered. 


Aircraft. AvionicAssns. 
Begin Wage Dispute 

W'asliiiigtoii— .Aircraft and electronic 
industry associations began a legal con- 
troversv over iiiiiiimuiii wages here last 
week which will force the Labor Dc- 
|iartmciit to rule whether electronic 
mamifjclHrcrs are part of the aiiation 
industry. 

Under present regulations, minimuiii 
wages |Mid by electronic companies 
doing defense business are ahout S1.60 
|jcr hour or around approximately 50 
cents lower than the legal minimnni in 
the aircraft industry. .Aircraft finns 
contend tlwt tliis minimum wage differ- 
ential places them at a disadvantage 
when bidding against avionic firms for 
guidance svstcin contracts and other 
automatic and semi-automatic equip- 
ment relating directly to aircraft and 
missiles. 

Aircraft Industries Assn, has asked 
fliat the Secretary of Labor use liis 
authoritv to set minimum wages for 
government contractors granted him 
under tlic W'alsh-llcalev Act and to fix 
a uniform scale for virtually all com- 
jninip engaged in aircraft and missile 

Electrical accessories such as mag- 
netos and sparkplugs are not included 
in the petition but guidance, navigation, 
control svstems and related equipment 

TIk aircraft industry’s two biggest 
unions, the International Assn, of Sla- 


chiiiists and the United Automobile 
Workers, also liavc submitted similar 
petitions to the Labor Department. 

Eicctroiiic Industries Assn, has count- 
ered witli a proposal that tlie present 
ruling for tlic aircraft industry, estab- 
lished ill 1950 by the Scactary of 
Labor, be continued. 

Major fear of the electronic industry 
is that a sudden 50 cent per liour in- 
crease in minimum wages on govern- 
ment contracts would bong ovcrwliclm- 
ing pressure for wage increases in its 
commercial work. 

ARDC and Industry 
Study Space Designs 

Washington— Studies of seven gen- 
tial types of militarv space systems ate 
being conducted bv industrv and .Air 
h'orcc's Air Research and Development 
Coiuniand. 

Except for work already underway, 
such as space probes and the Dyna-Soar 
orbital bomber studies, ARDC cur- 
lenth is limited in its military space 
work primarily to studies in support of 
Advanced Rescareli Projects Agency or 
Nation.il .Aeronautics and Space Ad- 
ministrution missions. W'ork ordinarily 
does not |jrogtess as far as wca|x>ii svs- 
tem design studies witliout approval by 
one or both of those agencies. 

Sjwcc svstems areas now under studv 
in the joint industrv-ARDC approach- 
some funded by ARDC, some by in- 
dustry alone aiid sonic jointly-are tlic 
following: 

• Strategic orbital system for operation 
near the c-.itlh. 

• Global surveillance system, 

• Twenty-fout-hr. reconnaissance satel- 
lite. 

• Strategic lunar system for operation 
in the moon's area, prolwblv in a lunar 
orbit. 

• Lunar observatory, 

• Strategic iiiteiplaiietaty system. 

• Satellite intcrcc])tor. 

News Digest 


Tiirbo|)to])-powetcd early warning air- 
aaft, designated \\'2E-1 i.v being devel- 
oped for U. S. Navy by Grumman Air- 
craft at Bethpage, N. Y. Tlie aircraft 
will he a replacement for the Grum- 
man \\'F-2 'I'racer and w ill be powered 
bv two Allison tiirlioprnp engines, 
\A'21’-1 will operate from carriers and 
will liave con.siderably more range tlian 
the Tracer. Detection gear will be 
housed ill saucer-shaped radome atop 
the fuselage. 

Novel |)arachiite, with four sail-like 
septate cloth sections tliat spin like a 
helicopter rotor, lias been developed bv 


Pioneer Paraclintc Co. Vortex ring 
chute, designed for accurate air-drop of 
materiel and also as braking aid for jet 
planes, is being ciaUiatcd bv armed 
services and two aircraft manufacturers. 

American Machine & Foundry Co. 
has been awarded a 529,500,000 con- 
tract bv Ballistic Missile Division of Air 
Research and Development Command 
for design and development of Titan 
intcrcontiucntal ballistic missile under- 
ground launching svstem (AW Sept. 
15.P-29). 

Arsenal concept was CTiticized by 
Ernest R. Breccli, chainnan of the E’ord 
Motor Co., at the annual Wings Club 
dinner in New York last week. Work- 
able for simple weapons as rifles or am- 
nmnitioii. the arsenal concept applied 
to more complex weapon svstems could 
lead to technical stagnation, prolonged 
development delay and inefficiency. 
Breech said. 

Grumman .Aireraft has formed a 
spec projects "task force" of top design 
engineers and research scientists brougTit 
together to study problems connected 
witli space and its exploration. 

British Navy has grounded Scimitar 
interceptor following a crash during a 
routine training fliglit. Pilot vvas ejected 
hut received fatal injuries. 

Capital Airlines last week announced 
|)lans to lease three Viscount 812 turlio- 
prop transports from Continental Air 
Lines for use in scheduled service be- 
ginning Dec. 14. confirming an Avia- 
iiox W'l-EK report of last May 12 (p- 
45). Capital vvill oprate the three 
aircraft on its New A'ork-Chicago 
and Wasliiiigton-Chicago routes. Ixasc 
contract will run from Nov. 28 to April 
25, with an option to renew at that 
time. .Aircraft configuration includes 
52 seats and a four-scat lounge. Cap 
ital's name will be painted on the top 
side of the fuselage but tlie plane will 
continue to carry Continental’s insignia. 


Tliiokol Subroc Award 

Navy has awarded Thiokol Chemical 

tract for main propulsion system of 
Subroc despite reported preference of 

Corp.. for another propellant manufac- 
tnrer, , Award was made to Thiokol prin- 
cipally bcause of w ork on high energy 
solid propellants nnderwav at companv's 
Elkton, Md.. plant. Subroc propulsion 
unit is expected to be a high energv solid 

to long, thin configuration uf missile 
which will be fired through torpedo 
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Airline Strikes Portend Series of Battles 


Tliird-crewman issue gets firsl showdown in Eastern 
strike as labor trouldes plague airline industry. 


By Glenn Garrison 

New York— Airline inanagcment and 
labor s(|iiarc(l off last week in wluit 
tlireatcncd to be a series of battles o\cr 
stalled and strike-ridden jet age contnict 
negotiations. 

Masicrn -Air Lines, struck bv its flight 
engineers last week in the first iiufus- 
tty showdown on the third crcwinan 
issue, and also hit by a mechanics’ 
walkout the same day, was digging in 
for the long null. It canceled its Dec. 
I iiunigutal of Lockheed Klcctra sen icc 
and nas ins'cstigating wavs and iiitaiis 
for possible slosvdosMi of additional 
Klcctra elcliscries, suspension of eon- 
strnetion projects and halting dcliscries 
of sarioiis sn|)p!ies- 

-\ strike threat h\’ National .\irlines 
mechanics evaporated as the carrier 
and the union signed a ness ccintraet 
including isas raises totaling -14 cents 
user the three-year term of the agtec- 

Trans \\'orld .Airlines ssstem ss.is still 
shut dossn at niid-sseck as a result of 
an Inteniational A.ssn. of Machinists 
strike Nos-, 21 against the airline over 
ss-ages. federal mediator ssas in Kan- 
sas City trsing to find some solution 
to the impasse, and through liins the 
uinon made a ness offer. 


Neither Kastern nor its engineers 
slnissed signs last week of softening 
their positions on the cressimm issue, 
ssliich was hrimght to a head hs agree- 
ment betsveen the airline and its jsilots 
that flight engineers be pilot-cjiiaiified. 
I'he flight cngiiiccis Ixrliese that if they 
hold out for 1 5 days, they ssill base 
Kastern in a position svhetc it svill base 
to gise in, If it doesn’t, the engineers 
are prepared to go on as long as may 
he necessary, a spokesman indicated. 

Kastetn’s decision on the issue fol- 
lowed recommendations of a Presiden- 
tial Kniergency Board. 

'lliis issue poses a major threat to 
iiulustr; labor relations, hcismse there 
is apparently no solution that can rec- 
oncile the ))ilots’ and engineers’ posi- 
tions. Unlike the niecliaiiics’ conttact 
cli.S|5iites over inmiey, tlicte appears to 
he little basis for negotiatioii. 

Kasterii and the engineers went to 
einirt o\cr the matter hist week- nie 
airline seeks an injimctiim and also 
damages of 55 million plus Si million 
[or esety dav the strike continues; the 
engineers seek to imaiidatc the Kastern 
agreement with its pilots. 

Thc crewman issue also brought 
,\merican .Airlines last week to the 
brink of a pilot strike, avertetl bv a 
restraining order American got from a 


federal court. Hearing on the aitlinc's 
petition for a pennaiient injunction was 
scheduled to be held last I'tidav, 

Eastern’s mechanics struck witliin an 
hour of its engineers, hut the niechanics 
denied any cooperation cseii m the 
timing of the nio\e. Kastern chaiiter.s 
of I.ANl, Klight Kngincets Iiitemitiimal 
.Assn, and .Air Line Stewards and Stew- 
ardesses .Assn, have formed a council to 
aid each other in disputes with man.nge- 
ment, blit the mechanic’s strike was 
over issues lictwccn their own iinicm 
and Kastern, i.e., wages. The stess- 
ards and stewardesses, the airline said, 
were prepared to obsene the picket 
lines of tlic other unions. 

'llie Kastern council of the three 
unions w-.is under consideration earlier 
this month as a model for an industry 
wide organi/ation. lire legislative suh- 
eoiiimitlcc of the AKL-CIO narent mi- 
ioii called a meeting in W'ashiiigtcm 
which was attended by representatives 
of the ’I'tansport Workers Union, 
Brotherhood of Railroad Clerks, the 
air line pilotv, flight engineers and nii 
chanics, representing a total of 80,000 
airline workers- 

’Hie meeting was a cinmter-move to 
the six-aitlinc pact between Amctic.m, 
I'kistern, Capital .Airlines, United .Air 
Lines, Han .American AA’otld .Aitvvr.vs, 
and 'I W.A, instituted several weeks ago. 
rhiv agreement calls for piivinent to 
•my of these lines .shut down bv strike- 
of revenues the others catii from 



Viscounf Displayed Behind Iron Curtain 

A'ickets A'iscouiit, cairsiiig Coiitiiinital .Airlines maikiiigv, last month made static and flight dtsplavs for about 150 Piilish government and 
airline officials at "’arsavv .Airport, cimfiniiing Aviation Week forecast that a vvc.stcrii manufacturer vvnuld attempt a sales |>enctration behind 
the Iron Curtain (.\\V Sept. 8, p. 47). A’iscoimt 812, one of 13 being built for Camtiiiciital. took a number of LOT I’olisb Airline officials 
on familiaiizalion flights, A’lckcrs-Arnistrongs sales elfoil is in competition with Russia, which has been campaigning to get its hirboiiiop 
and turbojet transports into scnicc outside the USSR. 
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diverted business. It w-as evoked in the 
57-diiy Capital niechanics strike which 
ended after a wage agreement (AAV 
Nov. 24, p. 37) and is a feature of the 
current strikes. Its legality, however, 
has not been established. 

Two loci! service carriers also were 
having strike problems last week. Stew- 
ardesses of Lake Central Airlines went 
out. but the airline continues full op- 
eration. W'ost Coast Airlines mechanics 
set a strike deadline during the week 
but the dispute was settled vvithmit 
grounding the com|)any’s aircraft. 

Lake Central’s stewardesses are nicm- 
licrs of ALSSA, which is a subsidiary of 
the airline pilot’s union. Tlic pilots 
crossed picket lines, hut the hvo unions 
were meeting last week to fry and work 
out a solution which could be offered 
to Lake Central management. 

The striking mcclianics arc prepared 
for a long battle if necessary, but their 
situation varies on the local level. Dis- 
sidciice has been- reported between 
groups within these locals. In the case 
of Capital Airlines, the negotiating com- 
mittee of the 1AM local asked A, J. 
Hayes, president of the international 
union, to take over negutiaticins. Hayes 
and Capiwl president David Baker per- 
sonally conducted the negotiations 
which led to the strike's end. 

Complete unanimity does not exist 
among airline managements despite the 
mutual aid pacts. .A number ol air- 
line executives, for example, have pri- 
vately CTiticized Northwest .Airlines for 
agreeing to a 41 cents increase with its 
local 1AM chapter at a time when 
Capital was holding out in the thick 
of a strike for 38 cents. Final Capital 
settlement matched the Northwest 
figure. 

•American’s pilots cite four major 
issues in their strike decision, hut the 
airline calls the crewman question the 
"key issue” in the situation. Others arc 
money, rules governing working time, 
off time, and scheduling, according to 
the pilots. 

American, however, is basing its in- 
junction plea on the argument that 
Railway Labor Act procedures have not 
been exhausted in mediating the dismite 
and hcncc a strike would be illegal. The 
airline contends there has been no real 
bargaining yet on the contested issues. 

One solution to the third nun issue 
that has been proposed bv ALFA to 
several airlines is to provide a fourth 
man in the cockpit. Ilic pilot’s union 
doesn’t mind the presence of a mechan- 
ic-qualified engineer as long as there is 
a third pilot among the ctew. This 
would satisfy the pilot’s demand, made 
in the name of safety, that three men 
capable of handling the controls be on 
duty in jet cockpits. 

It seems unlikely, however, that 
the idea of carrying a fourth ctcvviiun 
along for the ride would have the tf- 
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feet of attracting much airline support. 

American ana ALFA prcparocl for 
a meeting which had been scheduled 
for last \\‘cdiiesdav, and results were 
to have been reported at the hear- 
ing on Friday. The airline said the 
strike notification, which carried a Nov. 
25 deadline, had arrived unexpected 
Nov. 22 and had "caught us off base." 

Pan American, meanwhile, was going 
ahead with its transatlantic jet services 
flown bv supervisory pilots. Tlic car- 
rier last week was »ntinuing contract 
negotiations with Transport W'orkers 
Union, which tepresents PanAm’s me- 
chanics. The contract expired todav. 
Pan.Am’s pilot contract tons through 
Dec. 31. 1958. 

'I’he Independent Airlines Assn, last 
week said 20 supplemental carriers could 
offer 3,600 scats a day to case the traffic 
situation htmight about by the strikes. 
Four-fifths of the association members’ 
fleets are four-engined aircraft suitable 
for long haul business, the association 

At midweek. National and North- 
east Airlines reported a rush of bookings 
but each said it could provadc all the 
scats needed to handle grounded East- 
ern passengers- Northeast noted that 
the situation had arisen at a time when 
the carrier’s fleet was geared for peak 
season and it could cope with the extra 


load on New England routes as well as 
the I’lorida run. 

National was adding sections, had 
doubled its switchboard staff and said 
if could take care of Eastern’s entire 
demand. Publicitt’ regarding the strikes 
and rumors of otlicrs, including Na- 
tional, has caused diversion of some 
business to surface ttansportation. Na- 
tional said. 

United Air Lines reported it was 
swamped with holiday bookings. In 
addition to what it would normally 
get of TW'.A’s diverted traffic, messengers 
alerted to the possibility of the Amer- 
ican strike were calling United for space 
that seemed surer. 

Pan American reported little effect 
on its traffic from the TW'A strike, 
No extra sections have been added and 
total diversion was estimated at less 
than 100 passengers by hist Tuesday- 

Eastern had scheduled the introduc- 
tion of its EIcctra turboprops for todav. 
Aircraft were to go into service initially 
between New York and Miami, New- 
York-Hoiiston-San Antonio. New York- 
Atlanta-Tampa, Montreal-New York- 
Miami, and Montrcal-Ncvvark-AVash- 

^lic airline had received six Elcctra’s 
before the grounding. A total of 12 
were to have been delivered by the end 
of 1958, the remaining 22 during 1959. 


Hector Disputes CAB Ruling 
Denying TWA Siesta Seat Plan 


Washington— Civil Aernnantic.s Boiird 
denial of Trans W'orld Airlines trans- 
continental Siesta Sleeper Seat Service 
drew a scathing 37-page dissent last 
week from Board member Louis J. 

Hector criticized the action of his col- 
leagues as denying improved service to 
Ihe traveling public and denv ing airlines 
the freedom to manage their own affairs 
'‘within the free plav of the competi- 

"It is odd,” Hector said in his dissent 
in the formal ruling in the case, "that 
this Board should denv the American 
doiiKsticx air passenger a service which 
is provided at no extra chaigc in many 
foreign countries and on many inter- 
national runs, including indeed flic runs 
of some foa'ign carriers across the 
United States.” 

Major grounds for the denial, ns ex- 
|jresscd by the other four members of 
the Board, were that TW'A’s additional 
service at regular first-class fares was “un- 
just and unreasonable” and might break 
down fare regulations between different 
classes of service since both American 
and United indicated the possibiliri' 
of inaugurating a similar competitive 


Opposition to the TWA service was 
originally filed with CAB bv American. 

Thc Board, however, emphasized that 
its order does not prohibit TM'A from 
offering the extra service if it places a 
surcharge on the “luxurv " service, wliicli 
the Board estimated should be 20% 
higher than the present one-wav, first- 
class transcontinental fares. 

Board members had originally an- 
nounced their tentative vote late June 
after rejecting recommendations favtir- 
ing TV3'.A bv CAB examiner Richard 
A, W'alsh. American Airlines recently 
prodded the Board for its delav in an- 
nouncing its formal decision (AW Nov. 
10. p-25). 

Recalling the examiner’s favorable 
recomincndation of .April 3, and the 
immediate exceptions filed bv Antcrican 
and United airlines. Hector called at- 
tention to a tariff filing bv American on 
April 23. If approved bv the C.AB, this 
tariff would have pcmiittcd American 
to ch-irge coach farts on Douglas DC-7 
aircraft with first-class seating configuta- 
tions on nonstop transcontinental 
flights departing at off-peak hours. 

"To anyone who believes in the vir- 
tues of the competitive svstcni, this 
seemed a verv healthy development.” 


37 



Hector said. "Two large caitias com- 
peting vigorously for an important seg- 
ment of traffic were each gi\ing the 
customer more for his money in an 
effort to gain a larger share of the market 
... in preciseh’ the same way that jaro- 
ducers of consumer goods and services 
- . . both essential and luxurv . . . have 
tliroughout out economic lustory done 
a better and better job for the American 
consumer under the spur of compe- 
tition. 

' Tliis seemed a healths' desclopmcnt 
also in view of the fact tfiat one of the 
crucial problems for the all airlines in 
the next decade is to increase traffic sub- 
stantiallv and that this can probably be 
accomplished onlv by lower fares and 
iin]3ro\ed sersice. 

"Apparently frightened that genuine 
competition might break out." Hector 
continued, a majority of the Board then 
suspended the American tariff hefotc it 
could go into effect and shortly after 
announced bv press release their dis- 
a]5prD\al of the T\\'A Siesta Sleeper 
Scat. 

Hector also ohserred that Trans 
W'orld Airlines had in.stitutcd its Siesta 
Sleeper Scat Sersiee as a means of meet- 
ing its competitor’s speed advantage 
with DC-7 aircraft. 

Eastern Asks Tighter 
Florida Competition 

Washington— Eastern -Airlines, con- 
tinuing its fight against the Pan Ameri- 
can-National Airlines stock exchange 
and equipment lease proposal (AW 
Sept. 22, p. 5S1 has asked Civil Aero- 
nautics Board to im-cstigatc the possi- 
bilih- of eliminating Northeast .Airlines 
as a third competitor in the New York- 
Morida market- 

contending tliat the i.ssucs of its re- 
quest arc directly interrelated with the 
Board’s present in\cstigation of the 
joint airline proposal, Eastern also re- 
quested CAB to consolidate both pro- 
posals for a hearing and decision on 
grounds that National’s desire to carry 
out its agreement with Pan .American is 
allegedly based upon the resenue im- 
pact of Northeast as a third carrier in 
the market. 

Recalling Northeast's sictory in the 
New York-Flotida Case more than two 
'Cars ago. Eastern attorneys allege that 
G. T. Baker, president of National, has 
said that, should the C.AB award the 
route to Northeast, National would 
then “sell out" to Pan American since 
neither National nor Fjstcrii could op- 
erate successfully bctucen New York 
and Miami with third c-atricr compe- 
tition. Baker could not be readied last 
week to reply to the Eastern statement, 
and other National offickils declined to 
comment. 

Three-carrier competition in the 


Northeast Stibsidy 

M'asliiiigton— Civil ..\eronaiitics Board 
Iasi week voted lo asraid S4.6 million in 
subsidy [ayiiients to Northeast Airlines 
as requested bv llie earriet on Sept, IS 
(AW Sc])t. 22,' p. 38). 

Annoiineing its decision in a formal 
show-cause order, the Board said the in- 

established “in view' of the carrier's 
urgent need for additional working capi- 
tal'' and the impossibility of establishing 
a final rate in time to meet Northeast’s 

mcnls rsill apply solely lo Northeast's 
Florida route award, on which it began 

will cover the period from Feb. 7, 1957, 
to Dec. 31. 1958. Board members added 
that they expect to establish a final rate 
for the carrier by fan. 1. 


“allegedly foremost travel market in tlie 
country" has produced only economic 
disaster. Eastern said, pointing to a 
Northeast request for S4 million in sub- 
sidy (sec box) as partial proof that 
the CAB had erred in its decision. 'I'hc 
•lirline further emphasized that the 
Board granted the authority to North- 
east in the belief that it would “elinii- 
natc the carrier's (then) current .subsidy 
need of SI. 5 million annually." 

.As a result of the extra competition, 
the Eastern attorneys said, load factors 
on the New York-Aliami route for both 


Eastern and National hare experienced 
a considerable drop, with Eastern’s 
profits in the market becoming “inat- 
giiial and disappearing." 

Continued operation of Northeast on 
the route "simply prolongs the agom 
of Northeast, of National, of Eastern 
and the taxpayer,” Eastern attorneys 
fold the Board. 

"There is no reason in Lnv or on 
policy or equity wliy the agony should 
unnecessarily be prolonged," they 

Northeast spokesmen also declined to 
comment on the Eastern reqiiest. 

Dclta Airlines, meanwhile, has sug- 
gested to C.AB that, if Northeast i 
eliminated from the Florida marke 
some other carrier “such as Delta' 
should be awarded the vacated New 
York-Flotida authority. 

Financing Holds Up 
Los Angeles Terminal 

Los Angeles— Plans for a proposed 
jet-age airline terminal here are being 
reappraised because of unexpected 
financial problems. Prior to the present 
financial crisis, work was being pushed 
to meet the goal set by the Board of 
Airport Commissioners for comple- 
tion of the airport bv Jan. 1, 1960 
(AW Dec. 2. 1957, p. 41). 

Pasidential veto of the Federal .Air- 
port -Aid .Act is one factor behind 
present money problems. Los .Angeles 
Department of Airports had expected to 



PROPOSED transport center (or downtown I,os Angeles, Calif., features six-story circular 

for a rapid transit line. .Auxiliary buildings (top) feed Into main terminal Design was 
prepared bv .Ubert C. Martin & Associates atchitcctural firm hrmi a conception developed 
by Kenneth Ilaliii, member nf the Los .Angeles Couiitv Board of Supervisors. Total cost 
is expected lo be about $20 million. 


AVIATION WEEK, 


sr t, 1958 


rccci't approximately S9 million in 
matching funds for the planned air- 
port dc'clopinent program. If the bill is 
passed during the next congressional 
session, it is expected that funds will 
be restored on a gatc-to-gatc basis, 
meaning that funds will be as-ailahle 
for nmways and taxiways only. 

Under a proposition in the 1956 nir- 
jrort bond issue, airport income is for- 
bidden for use for capital expenditures 
until 1970, Therc/ore, all airport 
capital expenditures for the next 12 
years must be taken from the bond 
issue. This presents another financial 
drain, since monev for items not in- 
cluded in the bond issue should be 
provided for necessary expansion prior 
to that elatc- 

Money already expended for com- 
pleted projects totaled 5510,140. Work 
in progress will cost 54,531,357. and 
items vahich may have to be considered 
later could cost‘S5,872.909, for a total 
of 510,714,406- 

Iiicreased demands for airline space 
in the new terminal is the third drain 
on funds. About 40% more space than 
originally' planned in the airline’s esti- 
mate of space requirements at the time 
of the bond issue is no'v believed 
necessary. 

I'hese drains on funds required the 
.Airport Commission to reappraise the 
building program to determine what 
was most needed ,ind what could be 
postponed. The following projects 
imioiintiii^ to 58. 1 million have been 

■ International's complex of satellite 
buildings. 

• Mezzanine areas. 

• Landscaping. 

• Second floor ticketing building No, 5. 

■ Central ]>laza and bridges. 

■ Central shopping area. 

Projects that have progressed, and 
their present state, ate; 

• Runway 25L has hexm extended to 
1 0,000 ft. .md can he used for jet 
airliners by late fanuarv. 

• Reconstruction on Runway 25R is 
45% complete. 

• Lincoln bypass is 25% complete. 

• Foundations ate in for the tower and 
adnhni.stration complex and work is 
iihoot 7% complete. 

• Higli-powct lines have been put un- 
derground at the end of new takeoff 

• Flans for construction of the Pershing 
Boulevard extension through the air- 
port are com|jlctcd and in the bauds 
of the Board of Public Works. 

Los Angeles airport conimissiooets 
hope that the Airport -Aid Act will be 
passed by the coming session of Con- 
gress anti signed by the President, al- 
though funds are expected to he reduced 
to between $3 million and 54 million 
below this year's request arid will be On 
the gatc-to-gafe basis. 
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COCKPIT 

VIEWPOINT 

By Capt. R. C. 


‘Indefinite Ceiling' 

Bangor. Me.-For the past several hours I have been witness to a remark- 
able perfonnanco. From the control tower of Dow AFB. I have been watch- 
ing landings and takeoffs by such aircraft as the F-104, l''3H and B-52. 
-Mote exjrtcctlv. I have been listening to these aircraft land and take off vi.i 
GCA for the Dow wc-ather is "indefinite ceiling 100 ft., visibility variable 
zero to one-half mile." This is mighty poor pickin’s fof operating some of 
the fastest and most modern aircraft in the world. 

As reported here previously (.AW Nov. 3. p. 43). the Strategic Air Coni- 
niand-in cooperation vvith other military units, government and civilian 
groups— is conducting this visual aid program to deternrinc the adequacy of 
narrow gage, flush nmwav lights. USAF' alone has programmed 432 land- 
ings on the svsteni. 132 of which will be in visibilities below one-half mile. 
Aeided to this will he o|>erjtions bv the Navy, .Airways Modernization 
Board. Canadian Deparhnenf of Transport, vatioirs airlines and other 
civilian groups. Thus, the system will be flown by representatives vvith all 
classes of aircraft; eargo/transport. Navy carrier, fighter. Century Series 
interceptor, civil |>,issenger, etc. 

The weather began to gel red good for this work around 9 p. m.— that is. 
the weather Ircgan to get real bad. 1 remained in the tower until about 
inidiiight, then left with Project Officer l.t, Col, Rov Strong for a tour 
of the runway (due to reports of poor braking Conditions) and for a chat 
with the pilots. Tliroughout the entire evening. I was paitiailarly impressed 
that SAC isn't kielding on this project. Col Stmng appears defetniined to 
run the best test program in the world, and the pilots-on the project arc 
just as eager to "get out and go" in had weather. 

Most of the fighter-type aircraft Inivc a latlicr tricky fuel problem. Due 
to lauding weight restrictions, some can be dispatched with onlv about 45 
min. fuel on board. This allows one pass at the rumvav and. if landing is 
not accomplished, a quick trip to the alternate- in this case Plattsbiirg. 
N. A', If all goes well, the plane c.in land at this alteniatc with as much 
as 100 gal, rciiiamiiig. 

Approaches are accomplished by use of GC.A; tire lES is not yet commis- 
sioned. lliis. however, docs not tell the whole storv. In an effort to 
prove the runway lights, two little extras are thrown in: (1.) GCA issues 
advisories only until the pilot is over the "decision bar'-the 1.000 ft. 
bar on the approach iights-at vvliidi point the pilot is told to "Take over 
and land visiully or pull up. " (2.) By a switching arrangement in the 

tower, various configurations of runway lighting are turned on for each 
approach. Therefore, the pilot is dcfiihtefy on his own for the last few 
seconds of flight ;md niust land with "hatever configuration happens to he 

I'rom talks with several pilots in this first test group, it appears that the 
narrow gage system should not 1te shorter than 3,000 ft. for the faster air- 
craft. Pilots also indicated a need for a lighted centerline connncncing 
where the narrow gage stops since most aircraft are still moving at or above 
100 kt. at this point and additional steering guidance is required. Inciden- 
tally, the feeling persists with this author that, although the fighter pilots are 
doing a wonderful job, the single seat aircraft is grcatlv handicapped in all- 
weatlicr work when the pilot is required to fly and look for the lights 
at the same time. The use of seine sort of automatic pilot, prcferahlv 
coupled to an II5, appears to be a requirement tor vca' liad vveatlicr. 

A^liile it is still cariv to draw conclusions from Dow I'icld. the svstenr 
is capable of landing aircraft in greatly reduced visibility, Undoubtedly 
many things will be learned at Dow this winter, and the final results should 
identify the optimum narrow gage confignr;)tion vvith incontestihle prtrof. 
This will be a tremendous steq) forward for aviation. 
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East or West to Sun Country fun, holiday travelers say: 


The BEST WAY is by TWA 



CALIFORNIA- ARIZONA- FLORIDA 


Just think! A few hours on TWA’s holiday route and there you are . . . basking in the 
sun at Los Angeles, Phoenix or Miami . . . the most famous fun spots coast to coast! 
You fly there in superlative comfort. Enjoy renowned Fii-st Class luxury service 
. . . featuring complimentary cocktails. Delicious meals served with freshly brewed 
coffee. The most luxurious way to vacation sun and fun. And only TWA offers it! 

Call your travel agent or TWA today. 


TWA 


TRANS WORLD AIRUNBS 


fLY THE FINEST. . . 


Air India May Get Beyond-Moscow Rights 


By L. L. Doty- 

New Delhi— Biliitcrii! air transport 
pact bcnvecii the St)\iet Union and 
India opens the way for carriage of 
traffic beyond Mosemv to a tliird coiin- 
tr\- for the first time in any commercial 
air agreement signed by the Russian 
Cinnmiinists. 

Ill bilateral pacts signed witli other 
countries outside the Soviet bloc, the 
Russians base carefulh- skirted anv men- 
tion of I''ifth l-'rccdom traffic-thc right 
of a carrier of one countrv to transport 
)>asscngcrs from a second countrv to 
a third Sept- 15. p. -11), 

Although the Sosiet-India agreement 
s|)ecifically restricts scheduled sersicc by 
Russia's Aeroflot and India's Air India 
International to the present operated 
nellii-Amritsar-Ta.shkcnt-Moscon- route, 
it docs pros'idc for a commercial agree- 
ment that could lead the wav to an 
expansion of scrr-icc by the two caniets 
beyond the present route. 

It is now gener.illy known that the 
Russians ate eager to extend their routes 
to the Far Fast from Delhi s-ia Ran- 
goon. .^t the same time, India's suc- 
cessful program in descloping a s\-stcm 
of 24,S45 unduplicated route miles for 
its .Air India International is csideiice 
enougli that no concessions will be 
made to tlic Ru.ssiaiis without the bene- 
fit of reciprocal rights. 

Tlie India-Sos-ict pact closcls- follows 
tlie pattern set in the agreement bc- 
h\een Great Britain and Russia. How- 
c\er, the language of the former agree- 


ment lias been strengthened and details 
of the operation ha\-e been enlarged 
upon, indicating that the Russians are 
becoming more sophisticated in work- 
ing out kihitcral terms. 

The reference to F'ifth Freedom 
rights ill the India pact, for example, 
suggests that the Soviets have learned 
the' ma' be den\ing theinsel'-es the 
right to carry thriiiigh traffic on their 
own airline be\ond the route limita- 
tions established by bilatcrals made 
with otiicr gO'Crnmenfs. It also sug- 
gests that Air India is not overlooking 
the potential traffic value to a Dclhi- 
Moscow-Loiidon route. 

Route Preferred 

•Air India would prefer a direct route 
from Delhi to London lia Moscow-a 
route it may win if Russia continues to 
press hard for a route bexond Delhi. 
Until such a route matcrialttcs. how- 
C'-er, the carrier will stress tlirough- 
connecting serv ice to l.ondon ' ia Aero- 
flot from Moscow cast. Air India's 
current ad'crtising campaigns arc em- 
phasizing this service. 'Ilic result has 
been a load factor on flic Delhi-Moscow 
route since scnicc began on Aug- 15 
that is higher than the load factor on 
any other route segment operated bv 
Air India. 

Air India last year carried 88,512 
passengers as coinpaicd witli 79,800 in 
1956 and 56,4-15 the previous year. 
Much of tlie credit for the traffic 
growth and the expansion of service 
into Russia must go to the airline’s 


head, J. R. D. Tata, who founded Air 
India's predecessor conipanv in 1952. 

Tata has been chairman of Air India 
since 1948 when if was nationalized, 
together w ith its sister companv, Indian 
.Airlines Corp. .Air India operates the 
nation's international routes; India Air- 
lines liandlcs all domestic service. 

Gains made bv Tata and his staff 
officers during the past few vears have 
been accomplished in the face of stiff 
obstacles. As one of flic most unde- 
veloped countries in the world, India 
is not yet attuned to the technical re- 
quirements of modern air transporta- 
tion. 

Signs of industrial progress in certain 
areas of the country, such as the Bliakra 
Dam-higlicst in flic world— and the 
steel industries or the Damodar A'allcy 
scheme, fail to hide tlie ignorance and 
hierarchy that now characterize the 
majority of India's some 400 million 
people. Tata lias no middle class to 
draw from and, thus, no reservoir of 
skilled or trained labor with whicli to 
create a working core for his companv. 

Tata must struggle with a caste sys- 
tem. including the Brahman. Rajput. 
Vaisyas and Sudras, wlio still recognize 
the Untouchables as a polluting ele- 
ment despite the fact this classification 
has been banned bv law. Tata would 
like to see the development of a new 
caste made up of airplane mechanics, 
engineers and technicians if the caste 
system is to remain a part of India's 

India's first five year plan completed 



Boeing Rolls Out First 707-320 intercontinental 


First Boeing 707-320 Intereontinental jet tramporf rolls nut at Renton, Wash., facility of Boeing Airplane Co. Company said the first 
707.320s will be delivered to Pan American World Airways next siiniinct. following Boeing and Civil Aeronautics Administration 
flight and certifloation tests on first two airplanes. Intercontinental is powered bv four Pratt &• 55'hitiicv JT4A-3 turbojet engines; 
M'ingspan is 142 ft. 5 in., compared with 130 ft. 10 in. on the 707-120. Airoraft can carry up to 160 passciigets- 
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FASTER THAN SOUND' 

YES . . . France aloft is only 45 minutes from Times Square! When you travel 
Air France, you will truly enjoy Continental atmosphere . . . comfort and service 
truly French (Remember, service is a French word). Why not arrive as you step 
aboard for YOUR trip abroad? Captain Dombreval or one of his colleagues— 
612 world-experienced Air France pilots — will be at your service, 
experienced hands to guide you over the seven seas on the 
World’s Largest Airline. 



'ORLD’S LARGEST A I R L I N E / W O R L D • S 


OST PERSONAL SERVIC 


ill 1956 and the current second fi\c 
year plan have made important con- 
tributions to the education and econ- 
omy of the country. But Air India 
officials realize that tlie drive for mecha- 
nization and modernization wilt be a 
long, drawn-out process and will take 
a hcaw toll in the operational costs of 
both airlines, hot e.\aniple, despite the 
relatiiclv small volume of passengers it 
carries, Air India eniplovs 4,500 people 
as compared with 6,O0O persons em- 
plos-cd bv Delta Air Lines last rear when 
it carried 2.7 million passengers. 

Baggage is still handled without hene- 
fit of carts or belt com-c\ors, and the 
airline’s ground crews carry baggage on 
their heads or shoulders, caravan style, 
one man for each bag at the majority 
of India’s airports. 

In the maintenance and oicrhaul 
shops, production lines are unknonn. 
S|3arC5, parts and tools are moved en- 
tirclv bv hand. Manual labor keynotes 
the company’s planning programs in 
technical matters. 

Despite such technical drawbacks. Air 
India and Indian Airlines have main- 
tained a pace in their re-equipment 
programs that has kept them on par 
or, in most eases, ahead of their com- 
petition. At a time when TWA was 
o|xrating DC-4s on routes served by 
Air India, when BOAC was using Ar- 
gonauts and Pan American was flying 
the Lockheed 049, Air India introduced 
the Lockheed 749 Constellation. 

The companv was the first to put 
Lockheed 1049Cs on the Europe.m 
route to the Far East and, in all likeli- 
hood, it will be the first to flv the Boe- 
ing 707-420 series on its routes. Tlrree 
of the Boeings, povsered by Rolls-Royce 
Conway engines, have been ordered by 
Air India for deliverv in 1960. 

I’ata is confident that the more mod- 
ern equipment will create no greater 
problems operationally than lie lias 
faced in tlic past. Despite the shortage 
of skilled labor, for example, Indian 
.Airlines completed its shakedown period 


ll-18s for China 

Moscow— Aeroflot. Soviet st-atenwned 

far or' when the .Soviet IMS Moskva 
turboprop transports will begin opera- 

offieijis soy 0 large grotip of Chinese 



liiie added that instniction lias been 
simplified since many of the Chinese 
uiiderstuiid Russian well enough to dis- 
pense with interpreters. 

Minhanduy-Airlinc of People's Demo- 
cratic Cliina— now operates a fleet of 
Il-Hs and Li-2s on domestic routes that 
serve Russia thrangh the Alma .Ata and 


with its fleet of Viscounts without en- 
countering serious difficulties. 

The carrier sent 46 ground crew 
members and 30 pilots to airlines op- 
cr.iting the Viscount and to Vickors- 
Amistrongs in Great Britain for com- 
plete training on the airplane. Tire 
group returned to establi.sh a training 
school liere and construction on a 
Viscount maintenance dock was com- 
pleted before the first Viscount was 
delivered in August, 1957. 

Taba has similar plans for introduc- 
ing tlie Boeing. A Boeing simulator 
and test cell will be installed at Bom- 
bay and an intensive training program 
is now in the making in prcp.iration 
for the turbojets. Most Air India offi- 
cials now feel tliat tliis accelerated 
tniining program will enable the com- 
[jany to expand without causing any 
great incre.ise in the present personnel 
complement. All pilots used by both 
companies arc nenv native Indians who 
liave been trained by the airlines from 
ptimatv flight to commercial status. 

Air hostesses were originallv trained 
by one TWA stewardess sent to Bom- 
bay to establish the airlines’ hostess 
school. Since that time, all training 
of hostesses is done by the companv. 

Air India officials are generally satis- 
fied with the operating arrangements 
with the Russians. Tlie bilateral agree- 
ment calls for the frequency and sched- 
uling of sersicc on the "basis of com- 
plete equality and mutual benefits.’’ 

Navigational facilities required for the 
operation of the senicc are carefullv 
set forth ill the agreement. Arrange- 
ments for the charge of user fees are 
also included in the bilateral pact, a 
clause seldom found in other agree- 
ments signed bv the Russian.!. 

Provisions covering the handling of 
airaaft involved in accidents or forced 
landings arc virtually the same as those 
agreed to in the British-Soviet pact. 
Unlike otlicr bilateral agreements signed 
by the Russians, tlic India agreement 
contains no mention as to the langiuigc 
which will be spoken on the airwavs 
by crews of cither airline. Tlic agree- 
ment vs-as completed in Hindu. Russian 
and English languages. 

•Air India has bilateral rights to serve 
the U. S. via both .Atlantic and Pacific 
gateways hut tlic companv has no im- 
mediate plans for adding the additional 
mileage to it.s system despite the ob- 
vious advantages to this service. In 
addition to tlic Moscow route. Air India 
classifies the run between Boinhav and 
London as a major route segment of its 
.system. .Alternate stops on the route, 
which is served by seven weekly fiiglits, 
arc made at Rome, Paris, Prague. Dus- 
seldorf. Ziiricli, Geneva, Cairo, Beirut 
and Oamasens- 

’IIk airline operates a fleet of 10 
Lockheed 1049G Constellations, which 
offered a total of 50 million capacity 


ton miles during the year ending last 
March 51. In addition to its European 
service. Air India operates to East Africa 
via Karachi and Aden, to Hong Kong 
and Tokyo and, in 1956, the first sers- 
iec to Sydnev was implemented. 

Bv act of the Indian Parliament in 
1953, all Indian airlines were national- 
ized. I'lic decision to nationalize and 
subsidize the two caniers was based on 
an inability of either company to raise 
capital to finance future equipment. 

Both carriers place emphasis upon 
passenger service as tlie competitive 
strategy most likely to win in the race 
for traffic once high-capacitv jet trans- 
ports are introduce on a large Scale- 
Good passenger service is a focal point 
in the training of its personnel and is 
reflected in the widespread rcpuLition 
Air India lias earned among world travel- 
ers during tlic past few vears. 

B. R. Paten, Air India’s vice chair- 
man, told Aviation Week that the de- 
velopment of a fine service program 
has not been difficult. He explained, 
“in India, the natural inclination to 
serve is a national characteristic.’’ Tliis 
stress on passenger service has been 
extended to the Moscovv-Delhi route 
and is a selling point the company will 
use in developing the route. 

Northwest Nears End 
Of Finance Program 

New York— Niirtliwcst Airlines financ- 
ing for its 10 Lockliccd Elcctras and 
five Douglas DC-8s will be substantially 
complete if a financing program includ- 
ing bank and institutional loans and 
sale of preferred stock can be realized. 

Northwest is negotiating a 20-\ear 
S40 million loan with institutional in- 
vestors— insurance companies, pension 
funds or trust funds— and a seven vear 
Ixmk loan of S32.500.000. The wn- 
vertiblc preferred stock, which probably 
will be sold next week, is expected to 
bring in Sll.000,000. 

Tire 573,500,000 total anticipated 
would first be used to retire Northwest’s 
current S34 million hank debt and tlic 

539.500.000 balance applied toward 
equipment purchases. This totals S67.5 
million, less S3. 5 million allowed by 
Lockheed for trade-in of nine Boeing 
Stratocruisers at a unit price of about 
S390.000, and $6,731,000 trade-in al- 
lowed by Douglas Aircraft Co. for five 
DC-7s, at a unit price of about SI .3 
million. This leaves a balance of S17.- 

768.000 which Northwest would be 
required to raise from depreciation re- 
scncs and retained earnings. 

Granting of the institutional and 
hank leans is dependent on Northwest 
raising a miniinum of SIO million in 
the preferred .stock sale. Tlie institu- 
tional loan will carry a 6% interest 
rate; the bank loan 4-5%. 
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SHORTLINES 


► AUegheny Airlines reports October 
air freight and air express boarding to- 
taled 58,000 ton miles, a 12% increase 
over the previous record month of Sep- 
tember. Thus far this veat, Allegheny 
has carried 250,000 ton miles of air 
cargo for a 17% increase over the same 
period of 1957, 

► Air France, under an agreement be- 
trveen the h'rcnch and Canadian goscra- 
ments. has added tri-neehly passenger 
scrs'icc between Chicago and Montreal 
and return. The agiecmcnt permits .\ir 
France to carry passengers between the 
two cities, whereas the carrier formerly 
could nnh’ carry passengers to the 
terminal cities of Chicago and Paris. 

► British Overseas Airways Cot]), ad- 
\ance resenations for its dc Ilavillaiid 
Comet -t jet transport scnice for 
Dcccmber-Jamian’ arc 50% abosc ad- 
\ance bookings for simikir piston engine 
scA'icc last year, llic Comet 4 
"Mmiatch" semice, fonnerly operated 
by Boeing Stratocruisers, carries 52 
jiassengcrs in mixed deluxe and first- 
class configuration. BO.\C’s winter 
schedules from Montreal and New York 
to Nassau call for a 20% increa.se in 
scats available, to 850 sc.its per week, 
using both Douglas DC-7C and Bristol 
Britannia aircnift. 

► Northwest Airlines plans to begin 
stnicc on its new Chicago-Florida 
route today on an initkii schedule of 
eight daily flights between Chicago and 
Miami. Six will be nonstop and two 
will scA’C Tampa-St. Pctcrshnrg-Clcar- 
water. On Doc. 1 5, Northwest plans 
to increase the sendee to 10 nonstop 
flights phis four lia the Florida West 
Coa.st cities. Tiic new flights will origi- 
nate in Scattle-Tacoma. Minnca|jolis- 
St. Paul and Milwaukee and feature 
Douglas DC-7C first-class-coach sendee. 
Boeing Stratocniiscr all-first-class sen- 
ice and Douglas DC-6B Stratocruisers 
ail-coach sendee. 

► Pan American W'orld Airways plans 
to initiate daily Douglas DC-7C scnice 
today on its New York-Nassau route. 
Soutlibound flights will lease New 'N'ork 
International .\irport at 10:50 a, in., 
arrising Nassau at 2:50 p.m. North- 
bound flights will lease Nassau at 4:00 
p.m.. arrising New York at 7:50 p.m. 

► Riddle Airlines has resumed sched- 
uled cargo scnice to and from Phila- 
delphia from its Florida points. The 
cargo carrier, which last March rtetdved 
CAB authorization to susixmd Philadel- 
phia operations for one scar, sass it is 
now fiasiblc to resume twice wcckls’ 
operations. 


AIRLINE OBSERVER 

► Watch for iiesv action in tlie application by Acrolineas Pcnuinas S. A. for a 
foreign air carrier permit between Peru and Miami. Big objector is Pan 
Ainericaii Grace Airssavs ssdiich has filed for subsidy as a result of heasy 
Latin American competition as tsysified by ,^PS.^ fares (AW Oct. 15, p. 59). 
Panagra contends tfiat APSA is not controlled by Periisian interests as 
rct|uircd by bilateral agreements but is dominated by its interchange partner, 
Transportes Acreos Nacionales of Ilimduras. Panagra charges that both Latin 
American carriers base refused to comply ssdth a Cisdl Aeronautics Board 
subpoena directing them to submit more evidence on control of APSA and 
liaie also refused to offer any additional information requested by PaiiMta. 
Panagra has asked that the CAB rcserse an examiner’s ruling granting APSA 
one-vear authorih on the route and has also filed suit in a U. S. District 
Court in an effort to force compliance with the CAB subpoena order. 

►Military Air Transport Service will take over certain scheduled flights 
normally flown by Trans World Airlines. MATS says the flights, an interim 
measure during the strike of International Assn, of Machinists against the 
airline, are necessary to handle the flow of anned forces passcogeta and 
cargo traffic. The MATS flights, conducted to "meet the immediate tequite- 
incnfs of the Department of Defense,” will continue until the strike is 
settled or adequate substitute service is negotiated. 

► Denunciation of U.S. bilateral air agreement bv France mav result in 
withdrawals of certain operating rights if the agreement is allowed to expire 
(AW Nov. 17. p. 58). In such an event, both Air France and the U.S. 
Cartiers would stand to lose certain routes and reienuc-producing priiilcges 
since the action on the part of one country would justify reciprocal action 
on the part of the other. For example, if France were to deny U.S, carriers 
the right to fly beyond Paris, the U. S. could amend Air I'Tancc’s permit to 

K revent the carrier from selling passage within the U. S, to anv point beyond 
iiris. Because a large portion of Air France traffic to the cast is generated 
in the U.S.. losses to aU carriers imolved would be substantial, 

► Slid Aviation’s triple-hirbine trans|)ort helicopter development (AW Nov. 
24, p. 55) is among the future equipment possibilities now under considera- 
tion by New York Airways, The French rotocraft is designated Project 
5,200. Capacity will be between 20-25 passengers, cniising speed around 
125 mpli. Design is said to offer one-engine-out jserformance and all-wcathci 
capability. 

► Air route traffic control center to be constructed at Fremont, Calif., as a 
replacement for the present facility at Oakland Airport will be leased to the 
Civil Aeronautics Adnunistnition for 10 years hi' J. II. Pomeroy & Co. and 
McCloskcy Co. Covernincnt holds an option to purchase the faeiiiti' at 
the end of the initial rental period. Construction bids for seien other air 
route traffic control centers arc under consideration by the Government 
Scniccs Administration for the CAA. 

►Ozark Air Lines has retained Pilots Em])loymcnt Associates to handle 
preliminary seteenbg and selection of 50 new pilots the carrier needs to 
expand its present staff of 154 pilots to cover new routes tentatively awarded 
the carrier in the Seven States Area Case. 

► Reconfinnatimi will be continued by all but three scheduled airlines. At 
latest Air I’mffic Conference meeting in Houston. American, Mohawk and 
l'’ronticr decided to drop the rccmifirmafion plan as an ineffectiie means 
of curtailing noshows. Balance of the carriers voted to applv rcconfirmation 
on all return or en route stopovers lasting overnight or longer. Minimum 
time limit on ticket |)ickups will be climiniitcd bv all airlines after Dec. 1. 

► Sabena Belgian Airlines is shopping for new turbine helicopter equipment. 
Interest is being shown in the Sikorsky S-61 riiin-turbine ]»ivcred design 
being devcloiwd for Naiy as the HS-2, but Vertol 107 also has been studied. 

► Northwest .Airlines has received Civil Aeronautics Board approval to lease 
three DC-7C from Camaero Inc. at a rental rate of S38.000 per month per 
aircraft for use on the carrier’s newly awarded route between Chicago and 
Morida. 
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Starts next month 
the first jet service 
across the U.S.A. 


A n«w and wonderful experience for travelers. In just 
a few weeks you’ll be able to board an American Air- 
lines Jet Flagship for the newest, most wonderful 
travel experience of your life. You’ll fly Los Angeles to 
New York in only 4 hours, New York to Los Angeles 
in more than three hours faster than presentflying 
times. Soon American will extend jet service to Chicago, 
San Francisco, Dallas, Washington, Baltimore, Boston, 
Philadelphia and other major cities, creating more and 
more useful time for business and vacation. 

Now, for the first time, getting there becomes a real pleas- 
ure. Your Jet Flagship will be a revelation in comfort 
beyond anything you have ever known. Your reclining 


seats in the spacious cabin give you more privacy. 
You can see more because there is more window area. 
Ingenious innovations in lighting and air conditioning 
are yours to enjoy. Deluxe Mercury and economical 
Royal Coachman services will be offered in separate 
cabin sectiona on every flight. 

A whole new world of flight. From a velvet smooth 
take-off, your 707 Jet Flagship will lift you promptly 
to radar-guided skyways, at tranquil cruising altitudes, 
far above or around the weather. Vibration is gone and 
engine noise incredibly reduced. At your destination, 
your baggage delivery will be speeded by another new 
convenience— American’s luggage expediter system. 


American Airlines invites you to be among the first to 
share the limitless opportunities of jet travel— the real 
pleasure of jet flight. 

The Boeing 707 Jet Flagship is the most tested airplane 
ever to enter airline service 

The prototype of the 707 made Us inUial flight in July, 1954. It 
has been flown continuously euer since, undergoing four years of 
the most thorough testing ever gioen any commercial airliner. 


AMERICAN AIRLINES 

First with Jets across the USil 






way around earth trom L-umching si 
ejected and inflated by a cartridge, 
geodetic anunialies studies are objecii 


Army Prepares to Fire 
Explorer VI in Jupiter C 


SPACE TECHNOLOGY 


Explorer Data Analysis May Take Years 


By Evert Clark 

New York— New details on the Army's 
Explorer satellite program— which prob- 
ablj- «ill attempt to orbit a 1,00-ft. in- 
flatable sphere as its next step— were re- 
vealed by G- Robillard of California 
institute of 'I’echnology's Jet Propulsion 
Laboratory at the Ameriean Rocket 
Society's annual meeting here. 

E.xplorcr’s Jupiter C vehicle has had 
nine missile and satellite firings so far, 
with six considered successful. It Iras 
|jHt three satellites into orbit. 

Robillatd said the vehicle, "however 
unso|)histicatcd it may seem as com- 
pared with Vanguard aird however di- 
niimitivC' it ntav be as compared with 
Sputnik, has been to date exceedingly 
successful in accomplishing its objec- 
tive; the exploration of space and tire 
acquisition of fundamental knowledge 
of our planet’s environment in the 

Amiv Ballistic Missile Agency 
liandicd development, construction and 
(iperation of tlie first-stage booster 
rocket and giiidancc system for tlie 
Jupiter C. JPI. develojsed the three 
high-speed upper stages. Air l''orce 
Cambridge Rcscarcli Center, tlic State 
Universitv of Iowa and other groups 
contributed heavily to the Explorer pro- 
gram itself- I'irst Jupiter C firing, in 
September of 1956 was a test of the 
vehicle itself. Second and third shots 
tested a model of the Jupiter nose cone 
under re-entrj’ conditions. 

Modifications to the Redstone fitst 
stage included enlarging of propellant 
tanks to increase burning time to 155 
sec, and use of Hydyne fuel instead of 
alcohol to increase timist from 7s.()00 
lb. to 81,000 lb. No major modification 
to the engine was required. 

Ihree upper stages, made up of 6-in. 
diameter scale models of an early ver- 
sion of the So^cant missile engine, 
arc contained in a "tub” which is 
spun by two battery-powered motors 
mounted in the instrument compart- 
ment. Also in this compartment, witich 
is located between the first-stage tanks 
and the tub, ate guidance and control 
equipment and spatial attitude control 
lor aligning the upper stages horizon- 
tally before second stage is ignited. 

Second stage is a nng of 1 1 scaled 
Sergeants, chosen because they had 
reasonably high performance and had 
undergone more than 100 static tests. 
Insidc this ring is the third stage, con- 
sisting of three motors, topped by a 
conical structure that contains timet 


and batteries for firing the third and 
fourth stages. Structure also supports the 
fourth stage. Nozzle exit diameter cm 
tlie fourth is somewhat smaller than 
on the other rockets, to allow launch- 
ing clearance. This motor is attached 
directly to the instrument package and 
becomes a part of the satellite itself. 

,\n improved propellant was ready 
for use in the fourtli stage of Explorer 
I. Bv tlic time Explorers IV and V were 
scliedulcd to be fired, tliis improved 
propellant was qualified by extensive 
static spin-testing for use in the third 
stage, and a still Ijctter propellant was 
put into the fourth stages- 
These propellant changes plus design 
refinements of fittings allowed for in- 
creases in payload of about 7 lb. 

I'‘iring sequence is as follows: 

• Tub is spun to 550 r(>m. prior to tiikc- 
oft- At about takeoff plus 70 sec., a 
governor controlled bv a programmer 
increases rotation gradually until it 
reaches 750 rpni. about 20 see. before 
first-stage burnout. Ibis eliminates 
resonance between spin frequency and 
bending frequencies of tlie missile, 

• Missile is lilted so that trajectory is 
inclined approximatelv -iO deg. to tlie 
liorizon at first-stage burnout by a dc- 
|jletion cutoff technique. 

• F'ivc .seconds after bnmoui a timer ac- 
tivates six explosiv e bolts, separating tlie 
tank section and the first stage motor 
from the guidance compartmcnt-plus- 
iipper stage tub. Failure of Explorer V 
was attributed to poor separation that 
allowed the booster to ovetbake and ram 
flic guidanre tumbling the gyros. 

• Vehicle coasts to apex about 404 sec. 
after takcoR. In tliis time, spatial atti- 
tude system aligns upper stages so they 
arc exactly iiaraTlei to the local horizon. 
This uses' guidance gyros for reference 
and small comptesseokiir nozzles placed 
at base of guidance for control. 

• Time of apex is determined by a radar 
tracking plot which predicts apex time; 
an accelerometer in the missile which 
relays by telcmctiy the buildup of vel- 
ocity' in first stage, and Doppler track- 
ing. All arc fed into a small computer 
that averages the estimate, allowing for 
respcch’vc qualitv of the three types of 
data. Result is used to set a timing de- 
vice whicli sends a radio command sig- 
nal to tlie missile to fire second stage. 

• High speed stages bum for about six 
sec. Two seconds coasting time is al- 
lowed between stages to ensure thrust 
decay. Pressure rise in the second-stage 
motors starts a timer housed in the coni- 
cal support for the fourtli stage. Eight 


seconds later it fires the third stirge, and 
eiglit seconds after that, the fourth 
stage. Stages leave burned out earlier 
stages behind by breaking shear pins. 

Failure of Explorer II was traced to a 
structural failure in the igniter support 
for the fourtli stage. This light plastic 
cone apparentlv failed under spin, iner- 
tial and vibration loads but it was 
strengthened in subsequent vehicles. 

Data collected thus for by Explorers 
is so extensive that it may be several 
years before it is completely analvzcd, 
Robillurd said. The information they 
have returned includes; 

• Explorer I. Micrometcotile densities 
were 30 particles/sq. yd-/hr. in the four- 
micron range and three particlcs.^sq- 
yd. 'hr. for particles about 10 microns in 
diameter, confirming previous estimates 
and showing this oSers no problem to 
.space-ship designers. Internal tempera- 
ture ranged onlv from 43 to 104F, Cos- 
mic radiation, however, was estimated to 
lie at least 1,000 times greater than 
expected. 

• Explorer III. Orbit decaved to a 107.2 
nii. pcriKC and 650.2 mi- apogee by 
two weeks before satellite died on June 
29, and decay provided useful data on 
atmospheric densitv. Deeav rate was 
1 1.36 mi. ■'day between launch and April 
11. It was 11.95 mi. between April 11 
and 25, and 14.99 mi./dav from April 
25 to Mav 31, and 14.16 mi./<Jav from 
then until June 10, and 16.9 mi./day 
thereafter. 

• Explorer IV. Prcliminarv analysis 
shows that the number of cosmic ray 
particles passing through tlie unshielded 
Geiger tube from all directions was on 
the order of 36,000 'sq. cm, /sec. At least 
60% of thcaii have enough cnorgv to 
penetrate the lead shield around the 
other Geiger tube, Robillard said. 
There is an even greater densitv of low 
energy- particles. Flu.x at about 1,400 
mi. IS about one million/sq. cm, /sec. 
from all directions. Since density meas- 
urements change as the satellite rotates 
around its axis, it appears that more 
tlian 80% of the particles come from 
"one favored direction,” he said. First 
two weeks’ data indicated an increasing 
intensity with altitude, at all latitudes. 
Radiation varied botli in quantity and 
quality with both latitude and alHtudc. 
Intensities in e.xeess of !00 roen^ns/ 
hr. have been observed. 

Explorer VI, carrying a 12-ft. diame- 
ter plastic sphere deigned bv National 
Aeronautics and Space Administration, 
was launched in October but upper 
stages apparently did not fire. 


AVIATION WEEK, 


!r I, 1918 




0 E P 


THE DEFENSE ElECTftONtCS Dl 


S I 0 


Boeing Proposes Solid-Propellant 
Space and Re-Entry Test Vehicle 


New Yotk-Spacc and re-entry test 
vehicle that would use prosen solid 
rockets and cost only one-fourth as 
much as the liquid-fueled missile 
boosters now being used for such work 
has been proposed to the military ser\- 
ices and the cisilian space agency by 



BOEING Airplane Co. proposit for Project 
Start vehicle would cluster off-the-shelf solid 
rockets for low-cost spoce research tool 
which will be useful for Dyiu-Soar tesKng 
and other programs. Verniers around bot- 
tom of each stage pivot along with varies 
for attitude crrntrol. Test shape is mounted 
on nose of vehicle. 


Boeing .Airplane Co.'.s Systems Manage- 
ment OfBce. 

Called Project Start for Space Trans- 
port and Re-Entry Testing, the vehicle 
would employ both clustering and stag- 
ing. giving it a wide variety of ranges, 
ycTocities, and payload-carrying eajwbil- 

Altliougli studies on Start predate 
Boeing’s entry into the Dyna-Soar or- 
bital bomber competition and its assign- 
ment as assemblv and test contractor 
for the solid-fuel Mimiteman intercon- 
tinental missile. Start obviously would 
have application to both of these pro- 

^Model of Start displayed at the 
American Rocket Society's annual meet- 
ing and astronautical exposition here 
indicates that the basic rocket would be 
the Thiokol Sergeant engine. 

Tills engine, used full size in the 
USAE-Lockheed X-17 re-entry vehicle 
and in a scaled down version in the 
Army's rupitcr-Explorcr satellite launch- 
ing vclriclc, is the largest solid proven 
in a number of flights, and is in pro- 
duction for tlie Army’s Sergeant surface- 
to-surface missile. 

In the model, there arc two clusters 
of seven rockets each, with one cluster 
atop the other. With a ring of six rock- 
ets surrounding a seventh in each of 
these clusters, flie rockets could be fired 
in a number of combinations— giving 
tlie effect of a vehicle with as manv as 
four stages. 

For instance, if four were fired in 
the first cluster for lift-off, the remain- 
ing three could be fired later as a 
second stage; then the same pattern 
could be repeated in the upper cluster 
after first cluster had separated. 

Length would be approximately 50 
ft., based on 20-ft. length of the Ser- 
geant engine. Tlie over-all diameter of 
the Sergeant is about 31 in- 

Test shape is mounted on the nose 
of the vehicle, above a fairing tliat 
completely covers the upper ends of the 
top cluster. 

Vernier engines attached to four 
vanes on each cluster would provide 
stability and attitude control, being 
pivoted by a simple autopilot and serve 
system contained within the Start re- 

Verniers also usDuld be proven, off- 
the-shelf items-JATO bottles with 
thoirsands of firings behind them- Con- 
trol on either cluster could be main- 
tained with as few as two of the vanes, 
which means that the vehicle would 
have "multiple-engine reliability." 
Vanes arc similar to tlie wiiigtip cou- 


THE ZEPPELIN 
IN THE ATOMIC AGE 


By E/lwin }. Kinekner. 
history of lightcr-than-air 


commercial uses for the n 



icglectcd 


ponents of modern air power will be 
startled with the thought-provoking com- 
ments." — Thi Air Hejervisl. 27 photos. 
80 pages. $3.50. 


THE MARS PROJECT 



SPACE MEDICINE 

Edilid by John P. Marbarger. "A primer 
of space flight that will enable many peo- 
ple to realize that interplanetary uavcl is 
no longer in the realm of fantasy." — 
Journal of Ih, American Medicai Associ- 
ation. 18 figs, 83 pages. Paperbound, 
$2.00; clothbound, $3.00. 

Order these books today from 

THE UNIVERSITY OF ILLINOIS PRESS 

Urbana, Illinois 



design-procurement! 


It's the key to a wide range 
of pre-tooied filler caps and 
components. Units adaptable 
to aircraft, missile, ordnance 
and other activity fueling 
systems. Many cxirobinations 
direct from stock. Why 
duplicated Write for your 
guide today! 

SPEICO 

fSlMl Producli Engineertag C«.| 
blVISION OF KElSET-KltTES COMPANY 
SPRINOFIELD. OHIO 
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Smaller, Stronger Fasteners 
for the 
Aircraft 
Industry... 



the 

CHERRY Vs/' 
Self-Plugging 
River. . . 


I A-286 STAINLESS STEEL 
• IN ALUMINUM 
• IN MONEL 


Where you need the 
strength of a solid rivet — 
in those impossible, blind instal- 
lations — the new Cherry 3/32" 

Self-Plugging Rivet is the answer. 

These Cherry miniature self-plugging rivets are 
now available in the industry-proven Cherry High 
Clinch configuration. Ideal for delicate installations 
in thin sheets with no damage to surrounding material. 

A complete line of Cherry 3/32" Hollow Ihill-Thru rivets is 
also available with either universal or 100° coimtersunk head. 

For technical information write to Townsend Company, Cherry 
Rivet Division, P.O. Box 2167-N, Santa Ana, California. 


CHERRY RIVET DIVISION 

SANTA ANA, CALIFORNIA 

Townsend Company 

ESTABLISHED 1816 • NEW BRIGHTON, PA. 



Space Probe Recorder 


Miniature magnetic recoider, developed b> 
Lockheed Aircraft Corp. Missile Systems 
Division, can store three million bits of in- 
formation yet it weighs only 8 lb., measures 
<inly 9 s ; s 4i in. Device, which uses 6n0 
ft, endless loop of tape and records two 


provide 96 min. of uninterrupted recording- 

speed. Recorder is fully transisloiiicd, con- 
sumes only 10 watts power. Lockheed has 
built foil! prototypes. 

tiol .surfaces used on Boeing’s Bomavf 
interceptor missile. 

Addition of an upper stage such u.s 
Allegany Ballistic Laboratory's Meteor 
engine, developed for the Navy's Van- 
guard satellite vehicle and used in 
USAF’s TTior-Ablc re-entry and lunar 
probe vehicles, would create a vehicle 
capable of putting 500-600 lb. in orbit, 
project engineers said. 

Fropellont Reliability 

Boeing’s investigation of solid and 
litjviid propellant reliability, b.iscd on 
firings actually made and their failure 
and success, indicated a reliability ra- 
tio for .solid propellants of almost 100 

These figures took info account all 
sizes and types of both kinds of rockets, 
made by a variety of manufacturers. 

Cost studies indicate that Start could 
be produced for one-fourth the cost of 
the Jupita and Tlinr infennediate 
range missile boosters being used or 
soon to be used in both satellite and 
space probe work. Major reason for the 
difference in cost is that Stirfs com- 
ponents are fiillv developed and arc 
catalog items. Both Jupiter and Thor 
still arc considered to be in the research 
and development phase, although botli 
have made a number of successful 
flights. 

Preliminary Discussions 

Preliminarv discussions have been 
Iidd with National Aeronautics and 
Space Administiation, several .Air Force 
offices and the Advanced Rcsearcli 
Projects Agency, 

Boeing is stressing low cost, liigit 
reliability, quick availability and versa- 
tility in its discussions of the proposed 
vehicle— important f.ictors in view of 
increasing competition for space funds 
as more projects are approved- 
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THRUST CHAMBER 


New Rocket Family to 50,000 Lb. Thrust 

First photo shows Reaction Motors Inc.'s new faintly of liquid propellant engines embody- 
ing basic flexible design that can be varied to meet virtvuilly any ccquiccments, the company 
reports. Large unit, resting liurizontullv on ground in bottom photo and on test stand in 
top photo, is 19-ft..long ;0.000-lb. thrust motor, first fired several weeks ago; on left is 
Guardian I currently in production and expected to start flight tests in a Navy missile 
before the end of this year; on right is Guardian II. iiiidct development for Naw, which 
bus ordered a limited number. Guardian I and II arc both slated lor tactical m^ile use. 
Piach of new family is designed to concept of providing complete powcrpbnt system, from 
propellants to thrust chamber, can be betory loaded and stored for several years. Units 

Large motor has completely external thrust chamber. Guardian I has completely enclosed 
chamber and Guardian II lias portiallv enclosed unit. Placement of ebamber depends upon 
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AEROJET 


for gunfire control 

INFRARED FOR THE F-104 



Nighttime capability for the Lockheed F-104 Starfighter is achieved with an Aerojet IR fire 
control system. A product of our Avionics Division at Azusa, California, it is the only equipmertt of this 
type In operation today. Aerojet's Avionics Division constitutes the nation's largest 
engineering group devoted to research, development, and manufacture of Infrared systems. 
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MOUSE compartment to be placed in llior-.^blc nose cone is at left: mouse is investigating 
capsule and seal. Mouse cradle and cage arc behind mouse: carbon dio.vidc absorber is 
attached to cradle. Space Technology Laboratories' .\stros chicles Laboratory directed mouse 
encapsulation. Flight (tbird ruonse) coveted 6,000 mi. at speeds reaching 15,000 mph. 

Mice Survive Thor-Able Re-Entry 

New York— small white mouse 
iiantcd Laska was fired some 2,600 ini. 

Ill 3 re-entry test nose cone and ap- 
[varcnfly survived -t> min. of weight- 
lessness and all other strwses involved 
m re-entry ftom some 1.400 mi. alti- 
tude-including more than 60G decel- 
eration. 

Mouse was one of three fired in 
General Electric Co. ablation tjpc nose 
cones on Thor-Able launching vehicles 
last April and July. Inclusion of the 
mice was done on a non.-interfercncc 


basis as a minimum biological experi- 
ment. First mouse was not instru- 
mented, and none was recovered, but 
tdtmetrv indicated the second and 
third mice lived throughout the flights. 

Known as Project MlA (Mouse-in- 
Ablc). and conducted by Miss Franki 
L. van der Wal and W, D. Young of 
Space Technology Laboratories, the ex- 
periments were described in detail at 
the National American Rocket Society 
meeting here. 

.Mthough no generalized conclusions 


MOUSE'S telemetry eqiupmeni is checked 
at Space Technolt^ Laboratories. Lower 
cylinder houses mouse; upper cylinder eon. 
tains air.purifying chemicals, W'ater and a 
blower system. Cables projecting from cylin- 
ders contain telemetry connections. Unit 
will be placed in Thor-Able nose cone foi 
attempted recovery after reentry. 


NEW BENDIX MS-R ENVIRONMENT RESISTING ELECTRICAL CONNECTOR 



SCINTILLA DIVISION 


This new connector answers the demand from the 
aircraft industry for a shorter, lighler and more 
reliable environment resisting connector. This con- 
nector will inactivate practically all other N5S types 
and the Military has assigned a new class letter R to 
insure incorporation of this better connector in all 
new designs. 

.4n important reliability feature of the new MS-R 
connector is an “O” ring at the main coupling joint 
which provides for the best possible sealing and more 
positive intcr-facial compression and assures complete 
performance compatibility among all approved MS-R 
connectors. Establishment the MS-R connector as 
the “universal” military connector is testimony to 
the record of previous MS cnvironmemal resistant 
connectors using resilient inserts as pioneered by this 
Division. In the Bendix* connector, wire scaling is 
accomplished by an exclustvc slippery rubber grom- 
met which permits convenient wire threading and 
grommet iravei over wire bundles. 

Write for more complete information on this latest 
addition to the ever-growing family of Bendix elec- 
trical connectors.. *ii4ajno( 




Cipon Sslesand Ssutes: Bendii Inleinillotiil OiviUon. Z05 Essi 4?nd SI., ttdi* Yolk 17, N.Y. Canadian ARIMIe;Avlslion EleetilcLtd., 2MLavrontlenBlvd.,MnfllieaiS, Quebac, 

FACTORY 8RANCM OFFICES; 

II7 E. Protfkdencia A»a., Burbank, Calil. - F>ateison BuildinR, 19038 Mach Ava., DalieilZd, Mich. ■ SdS Cedar Lina, Tr 
Hulinen Buildint, IZQ w. Second St.. Dayton 2 , Ohio « 1848 Inwood Road, Dr* *' ■* ** 


• Ed2S Fltit Ave. S 
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LEADERS IN READOUT AND DISPLAY 

Translating the output of data 
processing systems into a form 
that is instantaneously absorbed 
b)’ the human eye and fully 
understood by the human mind. 


STROMBERC-CARLSON qq 




HARNESS (above) was deseed by Space 
Technology Laboratories tn prevent mouse 
from interfering with telemetry equipment 
during flight. Snivel knob on back snaps 

metry wires ate attached surgically to mouse. 
Mouse's reactions to space Right, inchrding 
weightlessness, were monitored during flight 



carl he drasvn from the tlircc flights, 
van der Wal and Young made these 
obsenations: 

• Acceleration loads were pitrallelcd hv 
Laska’s heart rate, but not by the heart 
rate of the third mouse, named Bcnji. 

• Since both Laska and Benji flew to 
1,-400 mi. altitude and the Russian dog. 
I.aika, reached onlv 1,050 mi. altitude 
111 its s.itellite, the mice refumed to 
earth from a greater altitude than that 
reached by any other br ing organism. 

• Decrease in Laska's heart rate at first 
stage burnmif svas gradual, but at second 
stage burnout it was sharp. 'I'his «as in 
opposition to the heart rate behas-ior 
(if Laika. No trend sv-as detectable in 
Benji's heart rate of first-stage burnout, 
hut a distinct inaeasc was apparent at 
the beginning of weightlessness. 

• Neither instrumented mouse gave 
c\-idence of distress due to wcightl<jss- 
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FLUORESCENT LAMPS 

tiv 




especially for 


civilian aircraft lighting 




Freedom io lighting design is now possible with 
Genera! Electric's dramatic new aircraft fluores- 
cents. Only 44" in diameter, they hug ceilings and 
bulkheads, allow interior fixtures to reflect the 
sleek exterior lines of modern aircraft. 



G-E aircraft fluorescents have riiggedizd cath- 
odes built to log trouble-free operation under all 
conditions of vibration and impact. And the new 
miniature pinless base allows quick, positive 
locking. 

They are rapid start lamps— usable on a dim- 
mer circuit if desired. Three lengths are now 
available: (4 watts), lllfs" (8 waits), 20%" 

(13 wails, also ia red jor pilots' compartments). 

Ballast specs will be available soon. Write 
today for the whole story on the new G-E 
aircraft fluorescents. General Electric Company, 
Miniature Lamp Dept. AW-128, Nela Park, 
Oeveland 12, Ohio. 


Progress Is Our Most /mgorfenf Product 

GENERAL® ELECTRIC 
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Douglas Tailors Plant for Nike Hercules 


By Michael Yaffee 

Charlotte. N. C.— Praducibi!it\' fac- 
tor of tlie Anny’i. Nike Hercules surface- 
to-air missile lias rcsoltecl in a Douglas 
.Aircraft Co. plant designed c-'cchisiiel> 
for missile production and believed to 
be the largest effort of its kind in the 
United States. 

Douglas engiiiccts claim that because 
of plant design and the missile’s pro- 
ducibilih-. the Charlotte Diiision pnv 
duces the missile at less cost than antici- 
pated by Douglas. The reasons: 

• Exclusive design lias no conmiitiiients 
to existing equipment, set floor plans 
cr estahlisncd procedures. 

• High rate of production. 

• Tooluig made especially for missile 
prodiictioii- 

• Lcsson.s learned in the manufacture 
of similar vehicles 


Before Douglas moied into the 
•Anny’s Charlotte Ordnance Missile 
Plant, the company held a inimbcr of 
conferences with the .\nii\- and with 
rcpresentaliies of M'estern Electric Co., 
the prime contractor for the Nike 
fiimily of missiles. It was then decided 
how flic plant «as to be rehabilitated 
and wliat iiciv construction was needed. 
On Dec. 20. 195-1, Douglas signed a 
facilities contact with the Pliiladelphia 
Ordnance District for design and oper- 
ation of the Charlotte plant. 

Thus, where mam- plants sitnplv fit 
missile production into existing facil- 
ities and often spread it widely around 
c.xisting production lines, the Cliarlotte 
plant nas designed soldi' for integrated 
missile production. 

Douglas, uncoimiiitted to cNisting 
floor plans or equipment, was able to 
carry out extensile cost studies to find 


the most efficient way of producing 
missiles. 

-'Vt the same time the 55 Douglas 
employes who were transferred from 
Santa Monica, Calif., to form the 
nucleus of the new operation brought 
ivitli them missile production experience 
gained from work on Sparrow I, Honest 
|ohn and Nike .Ajax. 

I'lie design of the Ajax, of course, 
had been set and there was little that 
could he done to alter its production. 
It wasn’t until the Hercules went into 
production that the Charlotte plant 
was really to Come into its oivn. 

Mimls booster, the Nike Hercules is 
27 ft. long- Body diameter is 52 in. 
Missile skin is aluminuni throughout; 
main ;md center fins also are aluminum, 
ivhile elci'ons and fonvard fins ate 
magnesium. 

'Hie skeleton of the .-lirframc COn- 



HERCULES airframe begins to take shape nhen machined and painted castings are placed on assembly fixture (Idt)- After skin panels arc 
riveted on, workers enter main engine sech'on to shoot silastic sealant into scams (right). 
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sists of a series of narrow cylinders and 
.1 .imall number of longitudinal stiffeners 
which serve as the load-currving iiiom- 
bcTs of the vehicle, lire cylinders are 
east from either aluminum or mag- 
nesium to save weight and the time and 
cost of extensive machining. Stiffeners 
are extruded from the same materials 
for the same reasons. 

.Aerodynamic heating and stress de- 
termine the choice of casting material 
at some specific joints in the airframe. 
But generally, .selection of cilinders is 
decided on a cost-ivcight basis. .As a 
result, most of the eastings in the Nike 
1 Ictatles airframe arc aluminum. 

.Airfnime sections begin to take shape 
ivhen the longitudinal stiffeners arc 
joined to a series of spaced evlinders 
ringing a horizontal assembly fixture. 
Skin [»ncls are riveted to thc aliiidt rs 
and stiffeners. External protrusions art 
lata shaved flush to give an acro- 
dynaniically smooth skin. Joints and 
scams arc sealed with silastic material 
to keep tain and dirt out. 


T wo of the three nraiuBodv sections 
are bolted together at the plant. The 
third, which contains the warhead, is 
added at the missile launching site fur 
iniiposcs of safetv , hot the same reason, 
llie solid propellant sustaincr, uhich 
is fastened to the eastings in tlie first 
two body sections, is not inserted until 
the Hercules is in the field. 
Trapezoidal Sheet 

The trapezoidal aluminum sheet, 
which is used for the nose cone, is first 
roughly shaped on a long, small dia- 
meter roll which drops into a rectangu- 
lar trough. Three men slide the sheet 
slowly across the trough as the roll 
keep.s dropping, forcing the sheet to 
curve upward. M’lieu half the sheet 
is curved, if is removed and turned 
around- 'I'he half that is still flat is 
then fed aaoss the trough and curved 
to meet its opposite edge. 

Ibe fully curved sheet is scam welded 
into a rough nose cone. Tliis is drop- 
ired into female half of a large bulge 


die which is sunk to floor level. The 
male half of the die is inserted; the 
cover .secured and the cone is blown 
out to tlic required dimensions at 600 

\5'elding is kept to a miniimim in 
the construction of the Nike Hercules. 
Initial cost studies indicated that rivet- 
ing was preferable in terms of man 
lionts and facilities, particularly at Char- 
lotte where Douglas was starting from 
scratch. Welding affects the straight- 
ness of a p;irt, for example, and valuable 
man hours were sure to be lost just 
'traiglitening welded items out. 

The choice of cylinders as the main 
internal, load-earning cTements was 
another matter. The alternative was 
to start with aluminum or stexT lar 
stock. While the bar stock would 
prov ide the strength needed for internal 
loiid carrying members, it would also 
have to undergo extensive machining 
to pare auay the excess weight. Use of 
bar stock, it was decided, might be 
practical in missiles that were to be 
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A New Idea in 
Helicopter Piloting 


This steeJ giant, world's most advanced dynamic flight simulator, 
is nearing completion at Bell Helicopter Corporation. Jt is one 
of the most important tools in the Army-Navy Instrument Pro- 
gram, of which Bell is the rotary-wing industry coordinator. 
Goal of this long-range program is to provide ideal all-weather 
cockpit instrumentation, created for the helicopter’s own special 
needs. In short, to put an actual picture of the outside world 
right in the cabin . . . making helicopter piloting almost as simple 
as turning on the family television set! 


Philosophy behind Bell's extensive research and development 
embraces an entirely new concept. Historically, both fixed wing 
and helicopter cockpits have been designed around the instru- 
ments. Now Bell seeks to fit the machine to the man. Improved 
displays and controls will relieve the pilot of today's instru- 
mentation complexities . . . allow him to perform only those 
functions which he does best. 


Successful completion of ANIP program will have far-reaching 
benefits ... for the helicopter, the aircraft and for every branch 
of military service- Its principle can be adapted to every man- 
made machine . . . missiles, ships, submarines, tanks . . . perhaps 
even tomorrow's automobile. Selection of Bell as industry coordi- 
nator for this all important program is indicative of Bell’s stature 
and reflects the pioneering spirit that has made Bell the greatest 
name in helicopters. 


FITTING THE 
MACHINE TO THE MAN 


FORT WORTH, TEXAS • SUBSIDfARY OF BELL AIRCRAFT CORPORATION 




lions. Tlic switch to an metlicad 
comtyor enabled the conip.mv to get 
tid of most of the dollies and unclut- 
tet the floor. Even more heneficiiil. it 
raised the airframe sections to e\'c-lc\ cl, 
pennittine workers to install equipment 
and run the required tests faster, mote 
easily and with less physical str.iin. 

At the same lime, the differences be- 
tween the Hercules and other missiles 
are as significant as the similarities. 
The construction of the Ajax airframe, 
for example, differs noticeably from 
that of the Hercules. The sinallet 
Ajax body is made up to a large degree 
of long tubular castings bolted together. 
These castings, which arc almost fully 
machined, form both the load carrving 
structure and the external surface. 
Cost and weight of such a structure, 
Jamtaas declares, would be prohibitisc 
for the larger Hercules airframe. 

So\ iet Union Repoiis 
ICBMs in Production 

Moscow— Tlic Soviet Union's intcr- 
euntincntal ballistic missile has teached 
production status, it is claimed here. 
A report that the USSR is now produc- 
ing ICBMs was buried in a single sen- 
tence of an SS-paee outline of Russia's 
new seven-vear plan. "Production of 
intercontinental ballistic rockets has 
been siiccessfullv set afoot," it said. 

The plan carried no further refer- 
ence to missiles of anv tvpc altliougli 
it did state in the same paragraph that 
"prep-nrations are being made for travel 
to celestial bodies.’’ 

Since the Soviet announcement last 
August of an ICBM launching. Premier 
Khruslichev has several times indioited 
it is in production but this is tlic first 
definite claim to such status. 

Also included in the seven-veat plan 
is a forecast that air trav-el will increase 
approximately sixfold in the Soviet Lln- 
ion during the coming seven v-e-ars. It 
asserts the introduction of large turbo- 
jet and turboprop airliners will be re- 
sponsible for making air transport one 
of main categories of passenger trans- 
port in tlic USSR. To handle these 
modern aircraft, more than 90 airports 
are being built or modernifcd. the re- 
port said. 

The network of feeder lines will re- 
ceive prticular attention during the 
seven-v’ear period between 1959 and 
1965, the outline of the plan indic.itcd. 

In fields allied to aviation, the plan 
called for sharp boosts in the output 
of the plastic and aluminum industries 
as well as substantial increases in elec- 
tronic and machine tool output, 

Ou^ut of metal-cutting machine 
tools is to reach between 190,000 and 
200,000 in 1956-an increase of 1.4 to 
1.5 times over 1958. This will include 
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MAIN engine section and nose cone of Nike Hercules get finish coat of white as they 
move through continuous paint and drier set-up in final assembly building. 


produced in very small quantities. 

But for a large scale operation such 
iis the Hercules, studies definitely in- 
dicated the use of castings. Douglas 
states, "niey arc comparatively incx- 
|)vnsive to produce, in large quantities, 
light in weight, and require a 'minimum 
of machining- And with the develop- 
ment of special tooling, much of vvhich 
Dougl.is makes itself in a well-equipped 
machine shop at the Charlotte plant, 
c.istings permit rapid missile production. 
In one operation, for example, the cast 
cylinder is placed flat-side down; a 
multiple spindle is lowered iind simul- 
taneously drills many holes through 
the cylinder wall in a 560-dcg. pattem. 

The use of special tooling, in turn, 
is made economically feasible bv the 
high rate of production in the Hercules 
operation. Dcsim and manufacture of 
the Hercules, for example, is similar 
in many ways to that of conventional 
manned aircraft; but the coniparatively 
low production rate of the latter makes 
hand operation.s more attractive. In a 
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case where an aircraft part required 
a number of similar holes, for instance, 
tliey would likely be drilled in sequence 
by hand rather than by a machine with 
a coordinated hole pattern. 

Missile Experience 

■Veteran in the airframe business and 
with missile experience dating fronr 
1941, Douglas was able to bring much 
valuable knowledge to bear on the Nike 
Ilcraiks operation. But the experience 
most directly applicable to the pro- 
duction of tile Nike Hercules derived 
chiefly from Douglas’ work on the 
Honest John and on the Nike Hercules, 
according to Donald Jamtaas, chief 
engineer at Charlotte Division. Honest 
Jolin approaclics Hercules most closelv 
in size; Ajax, in internal structure. 

An important carryover from the 
.Ajax nrogram cited by Jamtaas, for 
example, is the overheat! convev or line 
used in the final asscmblv of the Her- 
cules. In its early work. Douglas used 
dollies extensively to move missile sec- 




Proving Ground for System 
Components in All Environments 








Sundstrand Aviation's new and fully equipped environmenta! test fecility 
employs specially designed equipment for simulating an unusually wide 
range of environmental conditions. 


High and low temperatures, high altitude, shock, vibration, all-attitude, 
and widely varying electrical loads are among the conditions that can be 
imposed individually or in various combinations upon secondary power sys- 
tems and system components for aircraft and missile applications. 

These complete environmental test facilities provide a unique proving 
ground for Sundstrand Aviation's advanced research work in the develop- 
ment of secondary power systems and components to meet the demands of 
tomorrow's ultrasonic aircraft and missiles. 



58,000 specialized and aggregate ma- 
eliinc tools. Ptodiiction of some 56,000 
forging and pressing machines in 1965 
is called for by tlic plan. 

Complete sets of automatic and semi- 
automatic machine lines will total he* 
tween 250 and 271 in 1965 if the tar- 
gets arc met. Approximatelv SIO billion 
i.s catmatked for precisiim instruments 
;n that year. 

Aside from a Irrief statement on tlic 
ICBM, tlie seven-yeat plan contained 
iio direct rcfctcncc to tlic Soviet aiina- 
ment program. But Premier Klitusli- 
chev touched on it in a speech made 
the following day at a reception for 
graduates of milifttry academies of the 
USSR armed forces. In this he men- 
tioned not only intercontinental mis- 
siles but also referred to “submarines 
equipped with ballistic rockets and 
filing bombs." 

"It is now enough to press one but- 
ton and not only airfields and means 
of conimunications of larious staffs and 
headquarters but also whole cities inav 
fco u|) in smoke, whole countries mav 
he destroyed, ■’ the Soviet premier .said. 

This Cciinc onlv a few davs after an 
article in Sosietskaya Aviatsia reported 
the \\'cst was hashly seeking new means 
of defense to protect itself against "in- 
eiitable retahatori- blows" wliich it 
would face in event of ssur. Col. S. 
Reidcl described material recently pub- 
lished in tlic W'estem press on improved 
figliter aircraft and guided missiles. 

"The arguments, calculations and 
tonclusion.s published in foreign air- 
craft periodicals .suffer from a certain 
oncsidedness and bluntncss. inasmuch 
as the aerial targets of the Cnemv are 
regarded as rclatiiely passive objectiics 
having no radar nor .similar or better 
guided missiles for repulsing tlic attacks 
of fighter interceptors," lie said. "But 
tins is understandable. Foteign air- 
craft publications arc vitally interested 
m advertising tlic products of the liig- 
gest companies which make planes and 
aviation armaments.” 

Transporter-Erector 
Designed for Rockets 

Transporter-erector for large rocket 
engines now under development will be 
hiult by tlic 1 lufford Coqi., El Segundo, 
Calif., under S225,0f)0 contract from 
'niioko! Chemical Corp. 

Vehicle, a tractor with a special 
frailer, will be used to transport rocket 
uiginci to test sites and to erect rockets 
in cither horizontal or lertical [xisition 
for static firing. Control during erection 
of tlic engine will be accomplishcil witli 
a combination nf hydraiilicallv-actnatcd 
and electric hoists. Called the "trans- 
rcctor,” the unit will he capable of lian- 
dling engines up to 55 ft. long and S5 
in. in diameter and weigliing SO.OOO lb. 
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BRITANNIAS are flying over 80,000 miles daily on the 
world’s trunk routes— cutting previous scheduled times by an 
average 20°„, setting new standards of comfort. 


BRITANNIAS have now been operating for two years on 
some of the world’s most exacting routes — in extreme 
climates — from diverse runwa ys — on stages ranging 
from short inter-city hops to the longest transpolar flights. 


How have they rewarded 


THE OPERATORS? 


Facts and figures of the operators tliemaeivcs — tliese pro. 
vide tlie conclusive evidence. Tli(‘y !>ear wilne.ss to the 
soiradne.ss of the basic Biitiinnin coircept. Tlicy prove the 
Britannia in airline scrv’ice to lie exceptionally reiialile, 
capal>lc of attracting new traffic, and immensely flexihle. 
In a word — profitable. 

1 Reliable, Bntnimia’.sjct-prop engines have established 
an ali-tiine recoiti. since life het«ecti overhauls on the 
Proteus 70,'j lias been rai.sed hy the Air Kegistrstion Board 
to 1. 600 hours after only 18 months' service — aiatencvcr 
before achieved by any engine, piston or turbine. '‘Etigines 
virtually trmible-fi ee”— A'/ Al. "New stnndaitl ofinechani- 
cnl reliability . . . nearest approaeli to ideal j)roj)iilsion unit 
for transport aircraft" — Aeronni:es. 

2 Steadily rising utilization rate, Here again 
aircraft reliability tells. After a year in service with 



3.780 hours per annum. After eight months in service with 
El Al, Britannins were already achieving 8.4 hours per day. 


3 Attracting new traffic. On tran.satlnnlic routes 
this year Britannia O]>oratovs have achieved some of the 
highest load factors ever recorded — despite a substantial 
dro]) for all carriers. During tlic first 6 months, BOAC'a 
Britaimioa were 80-2% full. 



Since introducing Britannias. Ei Al have trebled their 
share of transatlantic traffic, while Canadian Pacific on 
their transpolar Vancouver - Amsterdam route gained a 
32% iiiciaase in westbound traffic over the same jwriod 
last j'ear. 

On commonwealth routes, Bi'itannias have flown 420 
million seat miles, 2'JG million passenger miles — a load 
factor of70%. 


4 Flexible. Britannias fly on stage lengths %-arying from 
300 to .'5,000 miles, Route-s include: with BOAC, London - 
New York - San Francisco, Loudon - Montreal - Chicago - 
Detroit. Isjudon - Bermuda- Caracas, on African routes to 
Johamiesimrg, and on the Far East routes to Tokyo, 
Sydjiey. Melhoume; with El Al Israel Airlines, Tel Aviv - 
New York, cailitig at Paris, Loudon; »ith Aen>naves de 
Mexico, Mexico City - New York; and with Canarliaii 
Pacific Transpolar, Vancouver - Amstenlam. ami Trans- 
Paeilio. Vanetmver - Tokyo - Hong Kong. Britannias also 
Hy on many other routes for the varit)usairlines. 



6 Non-stop transatlantic regularity. During the 
first six months of this year. El Al scheduled and made 183 
ti-ansatlantic cros.sing,s. Only once did extra severe head- 
winds force an intennediate stop. 

This 100®, icgiilarity continued when El Al were opera- 
ting as many as five rctuiii sciwices a week between Tel 
■Aviv and New York v-ith only Ihret mrvrajt. El Al has 
recently taken delivery of a fourth Britajinia; servioe.s are to 
bo still furtliei- inereased- 

On their exacting Commonwealth routes BOAC have 
achie\-ed 08% regularity. 


Aii these factors add up to — 
PROFITABILITY 

The sum total of sneeess in all these factors is con- 


Kl Al’s experience bears this orit.'l’heir Itritanniaa 



BRISTOL 

► 

Britannia 

BRISTOL AIRCRAFT LIMITSO - ENGLAND 
THE BRISTOL AEROPLANE CO. (USA) INC, 
400 PARK AVENUE, NV33, NV 
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FOR THE FULL SPECTRUM OF PROPULSION SYSTEMS 



Bendix* has long been a leader in suppl>-ing controls and fuel systems for all types 
of aircraft engines. Today, Bendix is proving to be a natural for new challenges 
in related missile fields— on ramjets, rockets, nuclear power, and other advanced 
propulsion systems. So, when it comes to controb, remember that Bendix has the 
background— and is anxious to share it in solving your problems. on. 


BENDIX SOUTH BEND, 


IND. 




AVIONICS 



Boom Predicted for Molecular Amplifiers 


By Philip J. Klass 

Washington— Impressive \-ariety of 
Masers, piiramctric and other molecular 
amplificis whose extremely low noise 
characteristics promise miijor im|)rose- 
mciits in the performance of radar, in- 
frared and coniinunication systems, ate 
under intensive investigation and de- 
vciopnicnt bv more than a dozen avion- 
ics manufacturers and research labor.i- 

Ihis was disclosed here during tiic 
Molecular Klectronics Svmposium spon- 
sored joiiitlv bv Air h'orce's Air Research 
and Development Command and the 
National Sccuritv Industrial Assn. 

'I'hc symposium revealed the widc- 
s|nead interest and activity vvhicli has 
pushed the new moiecuiar amplifiers 
from scientific curiosities to early experi- 
mental hardware in two short vears and 
is reminiscent of the tremendous cn- 
lliiisiasm which followed the develop- 
ment of the transistor 10 vxars ago. 
'I’he molecular amplifier appears to be 
at roughiv the same stage of develop- 
ment as the transistor was hack m 
1951-52, 

Unannounced purpose of the sv mpo- 
sium was to publicly l.innch a long-range 


.\RDC program and stimulate industry 
thinking on tire devclopnrent of funda- 
nientallv new techniques for performing 
electronic functions that will provide 
order of magnitude improvements in 
reliability and reductions in size and 
weiglit to meet tlie needs of supersonic 
aircraft, missiles and space vehicles. 
US.-\l"’.s program objectives were first 
revealed bv .Aviation Wtrix last June 2 
(p. 6-t) and June 10 (p. 2-1’). 

Contract Not Announced 

llowevct. ARDC spokesnreo were 
unable to announce an Air Force award 
of a S7 million tcscatcli and develop- 
ment contract in molecular electronics 
because tlie contract had not been made 
final bv tlie time of the svniposium. 

Svmposium program was dominated 
In papers on Masers and parametric 
amplifiers, many of them dealing in 
liign-povvctcd phvsics of more interest 
to physicists tlian to engineers. While 
these devices tvpify the sort of perform- 
ance advances that can be acliieved by 
fundamcntallv new solid-state tech- 
niques. tire program papers left manv' of 
the 250 attendees wondering if tlie 
symposium was not mistitled. 

Maj, Gen. M. C. Denrlcr, USAF 


director of research and development, 
called for "dnimatic and revolutionarv 
developments" to accomplbh .Air 
Force’s mission. Col. C. TJ. Lewis, 
director of .Aero-Fiectronics, ARDC 
licadquarters, warned that a point of 
diminishing returns has been reached 
in attempting to further miniaturize 
conventional avionic components and 
equipment, lie called for basic research 
on electronic phenomena and its rela- 
tionship to cliemical, physical, stnic- 
timil and molecular properties so that 
materials can be created to perform any 
desired function that now requires col- 
icetion of interconnected components. 
Under sucli a philosophy, "citcuits and 
passive components as we know them 
todav would disappear and be replaced 
hv functional monolithic blocks wliidi 
arc fabricated by growing or etching 
processes," Coi. Lewis said- 

Such techniques could reduce the size 
of avionic equipment hy a factor of 
more than 10:1, weight ty more than 
20:1. provide up to 57,000 "functions 
per inch,” Lewis predicted. 

Symposium speakers reported that 
the threc-lael Maser appears to have a 
clear-cut edge over the two-level Maser 
for most applications because the for- 
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Niw Geatral Electric Fligki-Teil hangar at Edwards AFB include the VoughI Regulus U Missile. North Amencan 

houses technical and engineering services for aircraft main- FSS, Boeing B-47, Lockheed P-IOi, Grumman FIIF-IF, 

tenance, instrumentation, data reduction, oferalions eon- Douglas XF4D, and the McDonnell P-tOI. 

trol, gualily control, advanced deHgn, etc. Planes shown 

...df EDWARDS AFB! 

At flight test centers like this, General Electric technical and engineering serv- 
ices quickly gather and interpret experimental flight data to guide design toward peak 
performance for the engine-airplane combination. 

Operation “Check-Up” enables the men at General Electric’s Jet Engine De- 
partment to design, develop and improve jet engines like the J47, the J79, and the new 
J93 — engines which write history. 

Headlines like “Speed Record Added to Feats of F-104” — "CJ-805 to Power 
Convair’s New Jetliner” — “Starfighter Sets New Altitude Mark” — “New Air Force 
Bomber, Fighter Will Shoot for Mach 3” reaffirm tlie sky-mastery of GE jet power — 
the mastery established by J47 -powered Sabrejets over Korea. 


"Egress fs Our Most Imgorfsnf Product 


general! 

JET ENGINE DEPARTMENT 


ELECTRIC 

CINCINNATI 15, OHIO 
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...at the 

JET ENGINE DEPT, 
in CINCINNATI 


In the Cincinnati suburb of Evendale, 
a team of jtrofcssionals in propulsion 
is involved in the design, develop- 
ment and demonstration of advanced 
aircraft propulsion systems. This is 
truly "Operation Pioneering” — and 
the men who powered the world's 
fastest aircraft invite you to join 
them! 

If you like to meet and solve new 
jjrobicms ... if you like the challenge 
of the unknown ... if you’re the kind 
of man who likes to help write to- 
morrow's te.xtbooks in today’s tost 
labs ... if you don't know that “it 
can’t be done that way” . . . 

you'll like it al Gt . . . 
where abilily is 
recognized and reworded. 
Due to expanding activities and mili- 
tary and coinniercial jet engine con- 
tracts, wc need more creative engi- 
neers to help shape aviation's future. 
Our iinii|uc use of smali-unit work 
groups emphasizes and encourages 
cicalivc ficedom. Our engineering 
stall has more than doubled since 
1955, and annually about 50% of our 
engineers have been (iroinoted to 
more responsible positions. Career ])o- 
silions for decree ci/girii rrs ivil/i I '. S. 
citizenship arc open in many fields — 
RELIABILITY . . . AERODYNAMIC DESIGN 
. . . ELECTRICAL CONTROLS DESIGN . . . 
ADVANCED ENGINE PERFORMANCE AN- 
ALYSIS . . . ENGINE FLIGHT TEST . . . 
CONTROL COMPONENT DESIGN . . . TEST 
INSTRUMENTATION . . . ENGINE STATIC 
PARTS DESIGN . . . DESIGN MODIFY 
DATA REDUCTION SYSTEM ... and 
many others. 

Send your resume — or, for more in- 
fo'inaliost, write or phone: 

Mark Elwood, General Electric Co. 
Jet Engine Dept AW-1201 
Cincinnati IS, Ohio 
Phone POplar 1-1100 

Collect long distance calls will be ac- 
cepted any weekday 9 A.A/.-J 

GENERAL^ ELECTRIC 


nicr can operate on a contiiiuous.«'.i\e 
basfs. h'or discussion of Maser funda- 
mentals. see .5vi.\rroN\\'Ki:K. .5ug. 19. 
1957 (p. 7fi) and .Aug. 2f>. 1957 (p. 911. 
A two-le\c! Ma.scr, howescr. c.in operate 
at frequencies above the X-band wliercas 
present three-level devices cannot. Dr. 
f. G- Castle of M’e.stinghouse F.lcctric 
■pointed out- Tvvo-levcl device also is 
c.xtrcmciv useful for investigating the 
properties of new materials and as a Invv- 
noisc source of extremely liigh tre- 
quenev microwave cnergv. Castle said. 
Both tvpes of Masers require cooling to 
extremely low temperatures, which 
tends to limit them to ground-based 
applications where size and weight are 
not critical factors. 

Silicon Diodes 

fn the area of molecular amplifiers 
which can operate at mom tempera- 
tures. ,-1 new parametric amplifier using 
silicon diodes (AW .Aug. 4. p. fi9) ap- 
pears considcrablv more promi.sing than 
the ferrite amplifier, according to A. G. 
box of Bell Telephone Laboratories. 
.Mtboiigh ferrite amplifier has Q's of 
several thousand, compared to Q's of 
(inly 10-20 for diode amplifier, the fer- 
rite amplifier is apt to oscillate at some 
unexpected frcqiiciicv due to acoustic 
V ihrating modes which are nnt vet fnllv 
understood. Fox reported. 

The diode tvpe of parametric ampli- 
fier also was favored hv Dr. Leon S. 
Netgaarcl of Radio Corp. of .America. 
Because noise figure of such an amnlificr 
depends npnn the ratio of signal fre- 
quenev to idling frcqnencv (the latter 
is equal to the difference between pump 
fieqncncv and signal frcqucncyl. use of 
.simple diode amplifier is limited bv 
difficiiltv of obtaining sources of ex- 
trcinclv high fteqncncv pumping power. 

One way around this limitation is to 
make use of noii-line.iritv of diodes to 
generate harmonies of the pumping 
power which makes it possible to 
achieve effective pumping frcqnencv' 
that is two or three times the actual 
frequency. Ncrgaard said. RC.A has 
demonstrated this technique w itli diode 
aniplifier.s operating at 200. 5S0 and 
fi.OOO me. Sylvania's Dr. E. X. Skonial 
deserihed the use of ferrite or garnet as 
a hiinnonie generator (without gain) 
which can be used to produce cxtrcniclv 
liieh frequenev power. 

Number of Maser, parametric .impii- 
ficr programs currcntlv being sponsored 
by .Aimv’.s Signal Corps were briefly 
described bv Morris Katzman. Thev 
include: 

• Bell Telephone I.aboratorics is work- 
ing with Maser empioving rubv crystal. 
Device has exhibited 25 db. gain with 
.1 25 me. bandwidth and can he tuned 
over a 550 mc. range. Katzman said. 

• Radio Coip. of America is investigat- 
ing paramagnetic materials including 
ruby that is doped with chrome, as well 
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ONLY ACCURATE, USABLE 


“SUP-STICK" TIE BAR 



Tie Bar is a 2 Inch slide rule 
which actually works. Fully 
calibrated with scales A, C 
& D. Functional, accurate, 
distinctive and decorative. 
A great conversation piece. 
Each slide rule tie bar at- 
tractively gift boxed. Com- 
plete price, shipping in- 
cluded 83.95. Immediate 
delivery. 
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AVAILABLE NOW 
FOR LEASE, MERGER, OR SALE 



Write: Mr, Robert W. Eberle 
712 South Spring St., 
Los Angeles. California 
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Announcing another 
significant first 
from Honeywell 


Honeywell’s advanced Adaptive Autopilot can be used 
in any missile, any aircraft— does not require air data for scheduling feedbacks 


Honeywell 


Conceivably, every military plane or missile, every 
commercial ait liner, every private aircraft, everything 
that flies, can now be etjuipped with the same type 
of autopilot! 

This major advance in flight control standatdiaa- 
tion is possible because Honeywell's Adaptive Auto- 
pilot does not rely on complex gain adjustment func- 
tions such as Macli number or dynamic pressure. The 
Adaptive Aucopiloc adjusts itself on the basis of its 
own performance in such a manner tliat system per- 
formance remains insensitive to changes in flight con- 
ditions. This major advance in the held of automatic 
flight control eliminates the need for tailoring the 
autopilot to aerodynamics of the ait vehicles. The 
Honeywell system employs a self.evaluating feature 


so that overall system performance is uniform despite 
drastic and rapid changes in flight conditions and 

Elimination of complex ait data gain scheduling 
and use of solid state techniques has permitted weight 
and volume reductions, reduced power tequitements, 
significant improvement in system reliability and elim- 
ination of extensive developmental flight tests. As an 
added advantage, ground checkout features ate 

For complete, detailed information on the Adaptive 
Autopilot or other Honeywell flight control systems or 
components call or write Minneapolis-Honeywell, 
Aeronautical Division, 2600 Ridgway Road Min- 
neapolis 1}, Minnesota. 
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RA-2IA VHF RECEIVER. S60 channels (» he spacluRl. 
Short a ATR package. Also provides r-( and audio 
circuitry lor automatic VOR. and LOCAII2ER systems. 


The Smallest, Lightest and Finest in |^VHF Communications 
Equipment for business and airline aircraft. 


For further information write 

Bendix Radio Division 




as use of iiiagiictostiiction for Maset 
tuning. 

• Massacliusctts Institute of Tcchmrl- 
ogv is investigating t\>o and threc-lcTcl 
Masers. 

• Stanford Research Institute is work- 
ing witli t'vo-le\cl giitnct (ferrite) am- 
plifier and ttiueiing war’C t\]jcs witli 
lielis wound around min’ otvstiii. Kahr- 
man said tlic institute cspects to be 
able to dmeiop a dericc capable of 
luuidling "inanv tens of kilowatts of 
peak power." 

• Varian Associates is studying para- 
inagnetic inatcriais, including strrrntiuin 
titanate doped wilb iron. 

• Signal Corps itself is imestigating two 
and tbrce-lcscl ^fasc^s. 

• Ilngbcs Aircraft, working under Sig- 
nal Corps spinsonliip and witli its own 
funds, has dcselopecl a hvo-lcrcl nilty 
Maser tb.it operates at X-band. Ilngbcs 
also is designing a compact three-icvcl 
unit for Signal Corps wliich is expected 
to base an ovcr-al! cquivulcnt noise 
tcinpcratnrc of ?0 deg. Kelsiii. hilf of 
v.bicli comes from Maser crs-stal itself, 
iliighcs is imestigating hydrated salts 
and other Maser materials, Dr. T. H. 
\laiman reported. 

New Materials 

Unisersitv of Micliigan's W'iliow 
Run I.ahomtorics, under ,\rmv .ind .Air 
I'orcc sponsorship, also is imestigating 
a s-aricty of new Maser materials, in- 
cluding galliinn oxide doped with 
elironic and irradiated green sapphire 
doped witli lanadium, according to Dr. 
C. Kikoebi. 

Gcnerai I'lcctric's Dr. Ilsiiing Hsu 
described tlircc nm cl parametric ampli- 
fiers whicli use internal feedixick cir- 
cuit.s tliat enable tlicm to operate with 
pumping freqiiciio’ that is considerably 
lower than signal frequenev. instead of 
llic usual reserse relationsliip. Dr. Hsu 
Kported one unit had operated with 
S-lxmd signal frequenev. Bv clianging 
the amount of feedback, it is possible 

bandwidth. 

Otiier parxirs. or connncnls from 
members of the audience, indicated 
that .Air Force Ckmihridge Research 
Center, Naval Research Labnr.itory, 
Han ard Universitv and -Airborne Instru- 
ments Labor, iton- arc also actirc in 
molecular amplified field. 

Lincoln Laboratory’s Dr. fames W. 
Mei er warned tliat the "recent burst of 
actiiity in the application of pamm.ig- 
iictic materials to solid state Masers has 
all but cxiiausted tlic reservoir of funda- 
mental knowledge built up for us by 
lescarchcts.” He called for expanded 
and continuing research into properties 
of new materials. 

Dr. Meyer also emphasized that use 
of cxtrcmclv Inw-noisc Masers makes 
the emironmcntal noise of the rest of 
a radar or communication system, for- 


For the lightness you need 
and the accuracy 
you’ve been seeking 


The constant-damped 
AP-Sl 

pendulous accelerometer 


may be 



Only ibree ounces in weight, this rugged, 
spring-restrained accelerometer has 0.05% 
linearity to half-range, 1% to full range. 
Full scale ranges from 2g’sto 100 g's. Com- 
pensated damping 0.5±0.1 from — 40°F 
to -l-200°F. Full scale output 7v at 400 cps 
excitation. Resolution 0.04% of full scale. 



Military Products Department 
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100 Morse Street, Norwood, Massachusetts 


ENGINEERS 

* Design • Research • Development 

* Electrical Controls * Gearing • Bearings 

Projects include constant speed drives, 
hydraulic motors, pumps and other com- 
ponents for commercial and military air- 
craft and missiles. 

Send Resume and Technical Background Dolo to; 

SUNDSTRAND Personnel, Dept. A, 1401-23rd Ave., Rockford, III. 
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inerh miijH compared to pre-amplifier 
poise, of major coiis«|uencc {AW Aiig. 

20, 19?7. p. 104.) This means tliat 
resistiu losses in iintciinas and traiis- 
iiiissiun lines must be held to extremeh' 
small rallies if tlicv are not to offset 
Maser gains. 

Dr, rianev Btoolcs, dean of the Har- 
\ard School of Engineering and Applied 
Plirsics, said progress and onderstand- 
ing ill molecular electronics would re- 
quire imestigations in fi'e basic areas; 

• Materials— preparation and properties. 

• t.T.sc of ultra-high magnetic fields- 

• Bridging gap of knonlcdge between 
niicrowaics and infrared in electromag- 
netic spectrum. 

• Micro-acoustics— the study of sound 
at microwaie n-avclcngths. 

• Extension of high pressure techniques 
to cxtrcmeli’ low temperatiircs- 

■ ■■■! 

FILTER CENTER ^ 

I ^smusu ' 

► Coiintcrmcasnrcs for A3J— Problem 
of finding suitable locations for dec- 
tronic coinitcrmcasiircs antennas on 
modern bonihcrs is pointed np b\ the 
fact that the N’aiy's nen- Nortli .Vmeri- 
can A’J originalh required 60 I'CM 
antennas, although number has since 
been reduced. Principal suppliers of 
ECNf equipment for .\’J include; Mcl- 
par, Motorola and RC.\. North .^inet- 
iean-Columhus holds ECM system in- 
legi.ilion responsibility. 

► Svivania Reveals ECM Proiccts— 

Number of intcrcsting-sonndiiig study 
and dcrelopnicnt programs in electronic 
countermeasures have been rescaled by 
Si'bania Electric, including; 

.■\rmv Ordnance Corps, on .inti-missile 
missile system for wliicli Sylvatiia is 
wcajion system manager. 

• AN ALQ-6 airbonie ECM. recently 
developed for ,\ir borcc. 

• FrEquenev-diversitv anti-jainm ing 
tediiiiqiies, for Rome Air Ocielnpment 
Center. Company also reports analysis 
and design study for R.ADC on System 
2191., s\-5tcm for detecting intercon- 
tinental ballistic missiles. Silvania also 
holds program tor terminal guidance 
s'-stcin for .Vrim’s Nike Zeus anti-mis- 
sile missile program. 

► Protecting .Avionics Etcin Shock— 

Ni-w tfchniqiie for protecting avionics 
ec|uip!iieiit against missile shock and 
vibration, vvliich uses niiilti-laver grid 
and Kj in. Teflon rods embedded in 
in;itrix of silicon rublx;r arc described 
in report liy Wriglit .Air Devcloinneiit 
Center, Report, designated I’B 131003, 
priced at S2.73. is available from Office 
of Technical Services, Dept, of Com- 
merce. Wasliingtoii 23. D. C, 
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MANAGEMENT 

USAF Traces Ramo- Wooldridge Growth 


Washington— Re\ caliiig portrait of 
the Ramo-Wooldndge Corp., financing 
of its remarkable grovvtli in four years 
to a S43 million business in 1937 and 
its relationship to I'hampson Products 
is disclosed in a rca'iitiy released sum- 
mary of Air Force Sunev of Manage- 
ment of Ballistic Missile Program. 

Survey was made early in 1958 prior 
to the «)mpany‘s decision to separate 
its Spice Technology Laboratories as 
a corporate entity under James If. 
Doolittle and to merge the remainder 
of the company with 'ITiompson Prod- 
ucts to become Tliompson Ramo 
Wooldridge Inc. (AAV July 7, p. 28; 
Aug, 25. p. 24). 

Report reveals the complex corporate 
icliitioiiship that previously existed be- 
tween Ramo-Wooldridge and Thomp- 
son Products by which its founders 
sought to retain corporate control while 
the latter provided the bulk of tlie 
company’s early financing. 

Such details as the names, original 
and present salaries of all Ramo-W'ooJ- 
dridge cniploves who canied more than 
520,000 anmully as of Dec. 31, 1937, 
also are listed. Report discloses that Air 
I''orce has paid Ramo-Wooldridge a 
total fee of approximately S5.1 million 
for its efforts on the ballistic missile 
program from 1953 through the end of 
1937. This represents an average of 
11% of the 546.7 million in program 
costs accumulated by the company dur- 
ing this time. Company originally re- 
ceived 2 fee fixed at 14.3% of estimated 
cost, but the figure was reduced to 10% 
in Fiscal 1937, according to the report. 

During the four-year period studied, 
military business rc|)rcsented approxi- 
mately 97% of Ramos’ total, and 
roughly two-thirels of this came from 
the company’s ballistic missile manage- 
ment efforts. Appro-ximatcly 60% of 
tlie firm’s 3,269 cniploves at the end 
of 1937 were assign^ to the ballistic 
missile program. 

Company’s net profit after taxes for 
the four-year period totaled 55.1 mil- 
lion on total sales of 584,2 million, 
for a return of approxiinatelv 6% on 
sales. For the year 1957, net profits 
were SI.9 million on s.iles of 545.1 
million, for a return of approximately 
4.4%. Tlie latter is eomparable to 
rates of return acliicvcd bv avionics 
manufacturers. 

In the late summer of 1933, Drs. 
Dean Wooldridge and Simon Ramo 
left Hughes Aircraft Co., along with 
other members of the top management, 
following disagreements with owner 


Howard Hughes. Wooldridge and 
Ramo, top two scientists at Hughes, 
generally are credited with having at- 
tracted higli-quality scientific personnel 
to the company in the post-war period 
who played a major role in its emerg- 
ence as one of the nation's largest 
avionics manufacturers. 

AVooldridgc and Ramo approached 
J. D, Wright and H. A. Shepard, top 
officials of 'J’hoinpson Products whom 
tliey had known prcviouslv. to see if 
their company would be interested in 
financing a nw venture the two scien- 
tists proposed to form. 

As .Aviation Week reported four 
years 2so (Oct. II. 1934, p. 48); "Ramo 
and Avooldridge vv-antud a partner who 
would provide financial backing, busi- 
ness management assistance, vet not 
insist u|)on controlling interest (in the 
new company) in return. This Thomp- 
son Products agreed to. . 

Initial Capital 

Tlie two scientists originally each put 
U|) S6,750 and Tliompson Products in- 
vested 5165,000, for which it received 
49% interest in the new conipanv while 
the founders and their kev associates 
retained controlling interest. .At this 
stage, the two founders were thinking 
of a small organiaation, priiiiarilv de- 
voted to research and development, ac- 
cording to views expressed to friends. 

It was not until several months later 
that the Air Force created its Stra- 
tegic Missiles Evaluation Committee 
(SMEC) to review USAF's strategic 
missiles program as a result of break- 
through in thennomiclcar weapons. The 
new company’s small group of top- 
Icvet scientists was looting for chal- 
lenging assignments at a time wlien the 
newly formed Strategic Missile Evalua- 
tion Committee was looking for tech- 
nical support for its assigned task. This 
led to a committee contract for Ramo- 
M'ooldridgc. This, in turn, led to com- 
jiaiiy’s being named technical adviser 
and systems engineer to .Air I'lirce's Bal- 
listic Missile Division in Mav, 1954, 
when US.AF launched its all-out bal- 
listic missile program, 

'I'his called for expansion, and capital, 
far beyond anyfhing originalh- envis- 
ioned by company founders or ‘I’homp- 
son Products, b'nnds on the order of 
520 niillion would be required during 

Thompson Products could easily jus- 
tify a modest $165,000 investment 
without controlling interest to its own 
Stockliolders, but an investment of 


millions of dollars in a company con- 
trolled by two "long-haired scientists” 
was another matter. The principals 
needed to work out an arrangement 
vvhicli was not only satisfactory to their 
mutual interests blit which also served 
to protect .Air Force interests. 

(Air Fora- had been extrenvely wor- 
ried only a year earlier tliat manage- 
ment walk-out at Hughes Aircraft might 
seriously disrupt, if not destroy, its 
sole source of interceptor fire control 
systems— althougli these dire consequen- 
ces did not subsequently materialize.). 

In return for additional financing. 
'I'liompson Products was granted an 
option to purchase 70% of the Class 
B common stock, a class which elected 
five of the nine-man Raino-Wooldridgc 
board of directors. (Class A stock, 
which Thompson Products already held, 
could elect only four members of the 
board.) However, the option could 
not be exercised prior to 1962-64 and 
Ii.id to be exercised in its entirety. (Bv 
this time, the ballistic missile program 
would be well along the road to 
tactical use.) The option further pro- 
vided that Thonvpson Products could 
acquire a total of 83% of all common 
stock, including Class A. 

Until the 1962-64 option period, a 
clear-cut majority of the controlling 
Class B stock (13,167 out of 25,300 
sliares authorized) was deposited in a 
lO-year voting trust witli Simon Ramo, 
Dean Wooldridge and Hamid George 
as trustees. This meant that two of 
the three trustees could elect a majority 
on tlie board, thus controlling tlie coni- 

Tliis, the Air Force report points 
out, assured US.AF that it "would 
continue to deal at least until 1964 
witli the individuals who were the basis 
for the original source selection.” 

Out of this arrangement came a 
capital structure consisting of two tvpes 
of preferred and two tvpes of coininon 
stock. Tliis w-as the situation as of 
Dec, 31, 1937; 

• Cumulative ]jreferencc stock; Tliomp- 
son Products paid in 54 million for all 
of the 40.000 shares autliorized at 5100 
par value per share. 

• Preferred stock: 'Hvompson Products 
]5aid in S330.000 for 3.300 shares out- 
standing of 4.000 shares authorized at 
jrar value of 5100 per share. 

• Class .A common stock; ’Hiompson 
Products paid in S45.312 for 21.656 
outstanding shares of 24,000 shares au- 
thorized at par value of 51 .00 per share. 
Company wav aiith'irizcd to purchase 
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North American Aviation’s T2J 
...a new concept in jet-piiot training 

Students can iearn to fly in this jet trainer... and complete their 
basic training in the same plane 


The T2J is a new basic jet trainer for the Navy, 
designed and built by NAA's Columbus Division. 
It will step up the scope and efficiency of previous 
training progi'ams to meet the ever-higher stand- 
ards of pilot proficiency demanded by the Navy. 

It is a tandem-seat, straightwing configuration, 
powered by a Westinghouse J-34 engine. It has a 


level flight speed of 424 knots, and has demon- 
strated a safe dive-speed of Mach 0.85. 

Engineered for Safety 

The design concept of the T2J stresses engi- 
neered safety. North American made exhaustive 
human-engineering studies and went into the field 


78 


to survey the preferences of flight 
instructors. The majority of the 
instructors, for example, said 
that they preferred a tandem seat 
arrangement. North American 
included this feature— but gave 
the instructor an unobstructed 
view by raising the rear cockpit 
so that he sits 10 inches higher 
than the student. 

Instructors generally agreed 
that the desirable maximum ap- 
proach speed for a trainer is 86 
knots. NAA held the T2J's stall 
speed below 75 knots as an extra 
mai'gin of safety. 

North American’s studies also 
showed that 80 percent of USAF 
and N avy aircraft accidents occur 
during landing and takeoffs— and 
that nearly all could be laid to loss 
of control. So the T2J was given 
a large tail for good stability and 
positive control at low speeds. 
Another outstanding safety fea- 
ture is the NAA-designed deck- 
level ejection system, tested at 
speeds as low as 60 knots. 

Engineered for easy maintenance 

North American engineered 
the T2J for maximum reliability 
and ease of maintenance. It is 
made up of simple, conventional 
structures that can be conven- 
iently fabricated. Off-the-shelf 
equipment was used wherever 
possible to ease logistics and hold 
down development costs. 

The powerplant and auxiliary 
equipment is placed outside the 
primary structure. Large panels 
held by quick-opening latches 


give convenient, gi-ound-leve! ac- 
cess to bays on each side of the 
fuselage. TVvo panels on either 
side hinge upward to bare the 
engine. The T2J engine has been 
removed in seven minutes, in- 
stalled in twenty. J-34 engine 
reliability has been confirmed by 
extension of service life between 
overhauls to over 1000 hours. 

Wiring from cockpit consoles 
runs directly downward to the 
equipment bays. Each system is 
on the same side of the airplane 
as its console. This layout allows 
minimum length leads, makes it 
easier for maintenance cre\vs to 
trace circuits and systems. 

Small weapons training 

The T2J’s wide range of mis- 
sion capability includes initial 
check-out, instruments, naviga- 
tion, formation, acrobatics, and 
pilot proficiency training. For 
operational training, it provides 
gunnery, rocketry, bombing, and 


tow-target missions. Designed to 
operate without restrictions in 
any configuration— with or with- 
out tiptanks— the T2J is capable 
of simulating special weapons 
delivery techniques. 

Optional ordnance packages 
designed for the T2J include gun 
packs, tow-target pack, 100-lb. 
practice bombs, M-5 practice 
bomb clusters, Type T-1 practice 
bomb containers, 2.25-in. rocket 
launcher assemblies, and 2.75- 
in. Mighty Mouse Aero 6A rocket 
packs. 

The T2J pilot training system, 
designed to satisfy particular 
Navy requirements for early 
training in carrier and arma- 
ment techniques, M’ill help pro- 
duce better-trained operational 
pilots. The indications are that 
the T2J will operate at direct 
costs that compare favorably 
with those of piston-powered 
trainers. 
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Firm central control . . . 
over interlocking' functions of 
Engineering and Finance . . . 
under a member of 
top management whose 
authority is undiluted— 
this, the Stromberg-Carlson 
concept of Systems Management, 
is a definite departure from 
conventional methods. 

It’s working extremely well. 
Unified direction of all our own 
divisions, leading consultants 
and qualified subcontractors 
assures a tight control of costs 
and more efficient utilization 
of facilities. 

Currently, this concept is 
helping develop an electronic 
countermeasures system vital to 
the defense of the free world. 

Our talent is equally 
applicable to 
Communication, 

Navigation, Test 
Equipment and 
other complex 
electronic systems, 

Our brochure 709 
would be of interest. 



.idditioiial shares sufficient to manitaiii 
49% control of all common stock 
(Class A and Class B) nutshmding. 

• Class B common stock: Total of 
22,540 shares outstanding of 25,500 
sliart'S authorized, for total of $45,080 
paid in. Total of 15,167 shares of 
those outstanding were deposited in 
tlircc-nian voting trust. 

In addition to the $4,4 million 
which Tliompson Products imested by 
purchase of preferred stock, the com- 
pany also signed a aedit agreement 
witli Ramo-Wooldridgc by wliich it 
agreed to lo-.in tlie latter up to $16 
million on 10-year notes. As of Dec. 
31. 1957. Rainb-Wooldridge had drawn 
S7-6 million from Thompson Products, 
owed another $8.5 million on lams 
obtained from Mellon National Bank 
&' Trust Co. and Bank of America. 

As of Dec. 31, 1957. the investors’ 
capital contribution of $4-4 million 


liad expanded to a total sliarcholdcrs' 
equity of $9.2 million, of wliiclt $4.7 
million represented retained earnings, 
tlie Air Force report indicates. 

Ramo-Wooldritige owned 56% of to- 
tal Boor space used for the ballistic mis- 
sile program, leased 33%, with the 
remaining 11% being gos’cniment 
owned, Total ins’cstmcnt in property, 
plant and equipment used for the s:iinc 
program was $32 million, of wliich 
58% was Ramo-Wooldridgc owned, 
28% leased and the remaining 14% 
goicrnmcnt fumislicd. 

Under the original terms of the 
company’s contract with the Ballistic 
Missile Division, the company was spe- 
cifically excluded from participating as a 
major hardware supplier in the ballistic 
missile program, except with the ap- 
proval of Assistant Sccrctan- of Air 
Force (Materiel.) Ranlo-^\^oold^idgc 
officials were as insistent as the Air 


force on this point, to keep the com- 
pany aboie reproach in its technical 
recommendations. Siibsequentlv. Ramo- 
Wooldtidge was low-bidder for design 
and fabrication of data processing 
equipment for use on an inertial guid- 
ance system which American Bosch 
Arma was dci’eloping for Titan, and .4ir 
i-'orce approval was gii en. The company 
also won out oicr Radio Corp, of Amer- 
ica, Eastman Kodak and International 
Business Macliines Corp. for a Rome 
Air Dci'clopment Center contract to de- 
velop intelligence data handling system 
for Air Force Lockheed reconnaissance 
satellite (WS-I17L). 

However, .is the ballistic missile pro- 
gram musliroomed, becoming a major 
portion of the Air Force budget, Ramo- 
Wooldridge officials realized that tlicy 
had cut tliemsch’cs off from a major 
portion of the future defense business. 
The Air Force report says “the future 


Air Force Ballistic Missile Timetable 


Washington-Major milestones in the Air Foiec’s baHistic 
missile piognim. revealed by Suiiimaiy of Survey of Manage- 
ment of the Ballistic Missile Program, recently released by 
USAID’s Inspector General (AW Nov. 17. p. 34) include the 
following; 

• 1946: Prrrjeet MX-774, which bter evolved into Project 
Atlas, is awarded to Convair. Project subsequently suffered 
from "frequent |)oUcy clumges, fluids shortages, major technical 
obstacles and low priority," the report says. 

• October. 1953; Strategic Missiles EvalnaKon Committee 
(SMEC) 8 created to review all USAF strategic missile programs 
because of a lecent brcakihtoiigli which indicated feasibility 
of small hydrogen-bomb warheads. 

• Fcbmary, 1954: Reports by both the Rand Corp. and the 
Strategic Missdes Evaluation Coniinittcc (SMEC) conclude 
that the Atlas intercontincntul ballistic missile can be opera- 
tional by 1960-62 and call for a new Ait Force agency to study 
the ICBM and manage a reoriented program which should be 
given highest priority and necessary funds. Rand Corp. earlier 
had submitted reports which indicated the feasibility of inter- 
continental missiles and had teeoiiiinended a “drastic revision" 
of Atlas program, according to the report. 

• March, 1954; The reports receive top-level US.AF study, 
acceptance and aiithoriaation to revise perfomiancc require- 
merits, assign high priority and establish a highly competent 
militarv-teehiiical group within ARDC. 

• April, 1954; Office of the Assist-ant Chief of Staff for Guided 
Missiles is established with respoiisjbilitv for control and direc- 
tinn of the ballisb'c missile program at ;Vir Force headquarters. 
Scientifie Advisory Coinniittec is nrganired by Dr. John von 
Neumann to continue uork of SMEC group and monitor 
Atlas program progress. 

• May, 1954: Highest Ait Force priority is assigned to Atlas 
program and establishment of a West Crrast ballistic missile 
field office is authorized. Its commander is given authority over 
all aspects of the program "to inchidc dcvelojiincnt of a com- 
plete weapon system, including ground support and the devel- 
opment of rccoiiimcnded opcratroiial, logistic and personnel 
concepts." Name of field office, established July 1, 1954, was 
later cliaiiged to the Air Force Ballistic Missile Division. 

• May 17, 1954; Letter contract nf the Ramo-Wooldridgc 
Corp. to "perform technical services and fumisli necessary 
personnel, facilib'es and materials to conduct “Long-Range 


Anah-bcal Studies of Weapon Systems” in support of teenm- 
men^ti'ons bv SMEC. Ramo-Wooldridge. which was formed 
in the late summer of 1953 when its two founders left top 
technical positions at Huglics .Aircraft, had piorided support 
to tire SMEC group during late 1953 in the course of its 
ballistic missile study and had recoinmendcd a 12-month pro- 
gram of technical evaluation and system analysis of Project 
Atlas. This, the Inspector Cencral’s report points out, coupled 
with Ramo-Wooldridgc’s "CTcepHonally talcmtcd group of 

choice to provide the technical management group authorized 
by the Chief of Staff.” 

• July 20-21. 1954; After review of the Atlas pn^m. Scien- 
tific Advisory Committee concludes that “Convair liad not 

that Ballistic MEsile Divisi^ was not .strong^ enough to direct 
lirogram effectively and that a decision must be reached to 
assign systems respousibility to new organization.” The Bal- 
bstic .Missile Division subsequently recommended that it assume 
ovcr-all weapon system responsibility and that Ramo-Wool- 
dridge provide technical direction and .systems engineering, 
1'his plan was approved by Alt Force officials, including Assist- 
ant Scerctary of the Air Force for Materiel. Roger Lewis. 

• During 1955: Air Force ballistic missile program and Ballis- 
tic Missile Division responsibilities arc expanded to mclude an 
alternate ICBM (Project XSM-68) which became the Titau; 
the tactical ballistic missile program which is now the Thor 
IRBM; the reconnaissance satellite. WS-117L. now the Lock- 
heed Sentry: the s-olid.propcllant IRBM. later expanded to the 
present Mimitemaii ICB.M program, and the early warning 
portion of ballistic missile ^fense, subsequently transferred 
tn Air -Materiel Coiinnand. 

The sjrced with which USAF moved on its Thot IRBM 
program is indicated by the following ehronnlogv; 

• Nov. 28. 1955; Ballistic Missile Division authorized to pro- 
ceed «'itb llior IRBM; contractors notified for proposal 
briefings. 

• Dec. 8. 1955: Proposals for Thor submitted. 

• Dec. 23. 1955; Selection of Douglas .Aircraft approved by 
Air Force Secretary Donald Quarles. 

• Dec. 28, 1955: Contract for Thor signed with Douglas. 

• Jan. 16, 1956: 'Thor airframe configuration frozen. 
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In Scheduled Service Now! 



The world's fastest prop-jet airliner, 

Lockheed's new Electra taxis out fast, takes olT 
in a 2,850-foot ground run, climbs to cruise 
altitude more swiftly. 1000-foot landings from 
touch down enable airlines to give jet travel to 
present airports. 



Electra costs less to operate ($1.70 per 
mile on a 200-mile flight versus a $2.30 average 
for other turbine airliners). It can economically 
serve many-stop flights as well as longer-range 
flights to 3,400 miles. 



All-weather seheduling-Electra can be 
dispatched to any altitude from 5,000 to 25,000 
feet to avoid bad weather or heavy traffic— and 
complete a typical 400-mile flight with less than 
1% variation in speed. 



Electro's unique censtont-speed G> M- 
Allison Prop-Jets end annoying engine fluc- 
tuations. Pilots can depend on instant power 
response in case of wave-off-can hold for long 
periods with economy. 



As passengers embark, Electra is serviced 
and baggage is loaded simultaneously, New 
service center concept speeds maintenance: 
and plug-in units permit fast replacements if 
needed. Passengers can carry luggage on and 
off for extra time savings, 


Quiet, vibration-free luxury— Electra's 
broad, spacious cabin permits wider seats re- 
gardless of the configuration. Windows at each 
seat row give even the aisle passengers a clear 
view. New radiant heating and no-draft air con- 
ditioning further assure passenger comfort. 


New jet-age passenger appeal -new airline profit potential 


Maximum return with minimum investment 

—Electra promises new over-all airline profits in sev- 
eral ways : ( 1 ) Costs less than any comparable airliner. 
(2) Its operational flexibility means it can.serve 95% 
of all airline traffic generated at 77% of all present-day 


airports, using existing runways, hangars, maintenance 
facilities. (3) Electra’s universal capabilities promise 
profits even on short hauls. In fact, a recent airline study 
indicated a return on investment higher than 20% on a 
200-mile segment; as much as 40% on a 500-niile hop! 





LOCKHEED AIRCRAFT CORPORATION, Burbank, California 




Analog 

engineers 

The Columbus Division of North American Avia- 
tion is expanding its Analog Computing Gi-oup to 
handle new pi-oblems genei'ated by high perform- 
ance production aircraft, missile proposals, and space 
studies. 

Senior Analog Computing Engineer 

Will be responsible for solution of engineering 
problems arising from design, development, and 
research activities of all engineering groups. Duties 
include developing analog techniques, cireuits, meth- 
ods, and modes of applications. Industrial experience, 
research experience, and advanced degree preferred. 

Analog Computing Engineer 

Will assist in the formulation, analysis, and solu- 
tion of problems by use of analog equipment. Problem 
areas include: aerodynamics, dynamics, heat flow, 
structures, flutter, fluid flow, implicit synthesis, sys- 
tem ,malysis. Degree and related experience required. 

Our analog laboratory is equipped with 300 ampli- 
fiers and associated non-linear equipment. IBM 704 
is used to augment studies performed on the differ- 
ential analyzer equipment. Wi-ite to; 

Engineering Personnel, Box AW 793 

North American Aviation, Inc. 

Columbus 16, Ohio 


THE COLUMBUS DIVISION OF . 

NORTH AMERICAN AVIATION, INC.-^ 

Home of the T2J Jet Trainer and the ASJ Vigilante 


role of the Raiiu>\\’orilelricIgc Corp. In- 
\oUcd iiiiccrtaintv- because of its ex- 
pressed desire to [Wtlicipiite in tlie com- 
petition for ballistic missile hardware 
contracts." 

Tliis appears to have been major 
motiratioii for tire recent action in 
siriniiing off Space Technology Labora- 
tories (S l'L) as an independent corpora- 
tiim, S'lT will be wholly owned by 
'I liompsoii Ramo Wooldridge Inc., but 
the latter will ha\ c no representation on 
its hoard of directors. 

Pacific Semiconductors Inc., cstah- 
Uslictl in lime, IQi-t. by Riimo-Wool- 
dridgt as a sub.sidiary to desclop and 
produce diodes anti transistors, has been 
miiirofitable to dilte. the report states. 

k.mio-\\'ooidridgf and 'niomp.son 
Products bine inscsted 56.9 million in 
the form of stock jiurchascs and loans 
to the PSl suhsidiars- since its forma- 
tion. As of last Dec. 31, the coinp.niv 
had reported a net cumulatisc loss of 
S4-8 million— an indication of the cur- 
rent cost of getting into the highlv 
competitive semiconductor hnsincss. 

All of the common stock in PSI was 
onned bv Ramo-Wooldridgc, with 
Thompson Products holding preferred 
which was conscrtiblc into commmi 
stock after July. 1958. and which, after 
coirsersion. would give Tiiompson 
Products the right to elect three of the 
six-man Irrrard of directors. As of Dec. 
51, the .siibsidiarv had a STS million 
loan outstanding from Thompson. 

In tlic process of assembliiig a staff 
of technical people. Ramo-Wooldridgc 
used all possible inducements, includ- 
ing nionev, to attrael scientists. (The 
compans at that time was frequently 
criticized in industrs- circles for its lib- 
eral salary policics.l 

With tills background in mind, the 
salan.’ figures released in the Air Torce 
rc|)(irt appear surprisingly modest for 
top-le\cl scientists in today's market. 
Onlv 31 out of 616 Ramn-\\'ooi<!rid^ 
scientists working on the ballistic missile 
|3rograin were reported to be earning 

520.000 or more per year on Dee. 31, 
1957. Tliis does not include 12 com- 
pany officers, including Ramo and 
\\’ooldridge. and nine otiicr scientists 
in other Ramo-\3'ooldridge disisions 
whose 1957 iocomc also exceeded 
520.000. 

W'ooldridge and Rimio, «ho each 
drew salaries of 537,500 during com- 
pam's first vear, were listed for salaries 
of 550,024 each in 1957. Vice Presi- 
dent Harold George, wlio started at 

525.000 in 1953. «-as drawing 542.500 
in 1957, Dr. Louis Dunn, former man- 
ager of tlie Space Technology Labora- 
tories Diiision and mm- president of 
S]xice Technologv Liihoratorie.s Inc., 
tccebed a salan of 537,500 in 1957, 
while Dr. R. F.'Mettler, new executive 
Mce president of S IT, drew 533.000. • 

In addition to these salaries, total 
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bonuses of 571,900 were distributed to 
kev cinpioves in 1957, with no indi- 
\-idual recciiing more than 515,000. 
This added compensation was not 
claimed for reimbursement under tlie 
company's CPFF contract with BMD. 

Under terms of the recent merger, 
former Tlionipson Products President 
J, D- Wright becomes chairman of tlie 
board and chief executive officer, while 
Dr. Wooldridge becomes president of 
the combined company. Dr. Ramo re- 
tains the title of executive vice presi- 
dent for the merged finn and F. C. 
Crawford, fonner board chairman of 
Urompson Products, becomes chair- 
man of the executive committee. 

Merger was carried out tlitoiigh the 
exchange of 260,376 shares of 1 nonip- 
son Products common stock, represent- 
ing about 84% of its now outstanding 
shares, for 18.790 outstanding shares 
of Ranio-Wooidridge Class B stock not 
already held by 'Thompson Products. 
Tlie latter already owned all of Ramo- 
Wooldridge's other classes of outstand- 
ing stock. The exchange ratio uas 
13.85714285 shares of Thompson 
Products common per share of Ramo- 
Wooldridgc Class B stock. At the 
current market price of around 565 per 
share for Tiiompson Products common, 
each share of ILimo-Wooldridge stock 
was wortli approximately 5904. 

At current market price, Ramo-Wool- 
dridgc stockholders received approxi- 
mately 516.9 million tor their equity in 
tire company. This figure, Tiiompson 
Products told its own stocklioldcrs in a 
recent report, was believed to be "sub- 
stantially less” tlian the price it would 
lime been required to pay if it had 
waited until file mid-1960’s to exercise 
a prei'ious option. 

A total of i0,500 shares of the 18,790 
outstanding Ramo-Wooldridgc Class B 
stock was lield by four Ranio-Wool- 
dtidge officers and directors: Wool- 
dridge, Ramo, George and Dr. Ralph P, 
Johnson, lliompson Products stock- 
lioldcrs report reveals that it had ac- 
quired 3.750 shares of Ramo-Wooi- 
dridge Class B stock since 1955, 
principally from officers, at prices tang- 
ing from 5150 to $275 per share. 

The report also says that Ramo, 
Wooldridge and George now are among 
tlie largest single stockholders of tlic 
merged company, all three with hold- 
ings that exceed those shown for Craw- 
ford and Wright, Holdings, and approx- 
imate market value. Tor the four 
Ramo-Wooldridgc officials are: 

• Dr. Simon Ramo: 48,499 shares; 
$3,152,435. 

• Dr. Dean Wooldridge: 45,035 shares; 
$2,927,275. 

• Harold George: 38,107 shares; 52,- 
476,955. 

• Dr. Ralph Johnson: 13,857 shares; 
$900,705. 
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Alouette Gains Stature in Offshore Use 


Bv F.nvin J. Bulbaii 

New York— Initial perfotmance of a 
)Mir of French-designed Sud Alouette 
turhine-powered helicopters on the job 
for the offshore oil industry in the Gulf 
of Mexico is Irsiding to fast-spreading ac- 
ceptance of the relatively nav rotary 
niiig aircraft by this \ery critical cui 

Indications are that by the end of 
next rear some dozen '‘\\ histlers,'' as 
ihcy are nicknamed, will be working in 
this area. 

ITiis prediction comes from veteran 
helicopter operator Robert Suggs, presi- 
dent of Petrokiuii Helicopters, Inc-. 
nbich has a Beet of appro.xiinately 30 
Bell 47s working in the Gulf area and 
in South America. Petroleum Helicop- 
ters took dclirery of its first .\loucttc 
)une 19 and the second on .kue. 22, 
and is considering eventually replacing 
its Bells in this area with the nerrer, 
faster Alouette. 

First Commercial Purchaser 

Petroleum Hclicrrptcrs is also likely to 
be the first comnicrcial purcliaser in the 
U. S. of the Sud Djinii two-placc tip 
burning helicopter, also marketed Iktc 
bv Republic Ariation Corp. under li- 
censing agreement with the l-'rcnch 
manufacturer, llie com|>any plans to 
use these on liaiils between oil ties an- 
chored 70-80 mi. out in the CiiTf, re- 
placing Bells now based there. Suggs 
also is studying use of the Ojinii in 
aerial agriailtural operations: a demon- 


stration of this capability was piosidcel 
him at the factors' during a recent trip 
to New York. 

Ker- factors in what Suggs terms "uui- 
versat acceptance” of the Alouette by 
the oil iiidustrv include; 

• Speed, the .Monette providing airspeed 
of some 90 mpli, on 70-mi. flights from 
land base to the rigs, of which 30 mi. 
is o\cr water, compared with 60-65 
mph. for the Bell 47. Psychological 
factor of reducing tlic time passengers 
spend oscr water has been a most iiu- 

binc-powered helicopter. Suggs told 

• Alouette, being larger than the Bell 
47, has the appearance of being mom 
nigged, according to customer com- 
ments, and the French machine’s more 
powerful turbine engine also has been 
tlie subject of remarks by (Kissengets, 
who sav that they fa\nr tlic Alouette 
o\cr the Bell, according to Suggs. "Ilius 
far, witli only two Alnncttes in his 
lohil fleet, most of tlicir use has been 
in transporting indiistts executives and 
engineers. Suggs reports tliat rci|ucsts 
for tr.in.sportation to or from the rigs 
iisnaliv spccifv that a "WTiistlct'’ be 
a\-ailable‘ instead of a "Bubble.” which 
IS the nickname for the 47. 

• F'ucl availahilitv is another important 
factor in the .Moiiettc’s growing po|ju- 
laritv. Oil companies, very conscious 
of fire liazards on tlieir operations, re- 
fuse to permit storage of any aviation 
fuel aboard their rigs, which necessitates 
cutting paHoad of piston-powered air- 


craft since they must carry enough fuel 
for a round trip. However, kerosene is 
a common item around this industrx's 
property and the Alouettes can be re- 
fueled aboard the rigs if necessary. Bel! 
47s generally carry two passengers per 
trip, Suggs reports, often only one, but 
the Alouette’s normal load is three pas- 
sengers and it ran carry four if the air- 
craft makes a foci stop "on the hcacli" 
just before heading over the water. One 
oil compiinv has specified the Alouette 

operation would require use of two Bells 
u herc one Alouette can adequately han- 
dle the job. 

Customer Cost 

Cost to the customer for Alouette 
service is similar to that for the Bell. 
.Mouettc actually has higher oporatiiig 
cost, but because flying time is so much 
less it ran make more trips-and the 
customer piiys by fir ing hour. 

Suggs points out that the Bell 47 
has done an extraordinary job m de- 
r cloping and handling the offshore oil 
industrv’s large-scale transportation 
mission, Init the Alouette is gaining 
mpidh in popularity because it is a 
nesver. Iiighct-pcrformance aircraft and 
presages replacement of many piston- 
powered lielicopters by turbine power in 
the future. Suggs predicts that in 
aproximateh- a vear perhaps 757f of 
lielicci|)ter operations in the Gulf area 
will he handled hr turbine-powered 
.\hmettes. 

I’ctcolcum Helicopters has put in 
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more than 300 flnng hours on its num- 
ber one Alouette since delivery in 
June, almost that much on the second 
ship. Aircraft are ascraging approxi- 
mately 31 hr. a dav. I'roin dclisciy 
time to the end of October, ship num- 
l)er one had accumulated 292 flving 
hours on 340 flights and carried 531 
liassengers plus cargo, .\vailability rec- 
ord was 84%, Ship number two at 
the end of this period had flown 262 
hr., made 161 Sights and rairitd 474 
])assengers plus cargo. Availability was 
95%. 

Maximum distance of flights has been 
1 58 naut- mi. and maximum endurance 
time 1 hr. 50 rain. Suggs reports that 
of 208 days tlie Alouettes llas'e been 
asailable, they were not used for a 
total of 26 days for both aircraft due to 
weather, maintenance and similar rea- 
sons. Ships liave been ai'eraging 88% 
availability; he expects this to go up as 
liis maintenance staff’s learning curse 
improves. 

One Alouette flerv 130 hr. in 30 days 
covering 10,400 naut. mi, and on one 
tvpical mission carried 700 lb. of cargo 
71 naut. mi. in 53 min., he notes. Heli- 
copter made landings and takeoff from 
oil ri^ in winds exceeding 35 kt- 

Sums said that the aircraft probably 
could have shown even higher avaiJ- 
ahility in initial operating period except 
for an extra safety factor Petroleum 
Helicopters used while it learned how 
to handle the new aircraft. For example, 
if the slightest problem e.imc up le- 
giirdinga line check or maintenance, the 
Alouettes would be “stood down” and 
n Bell substituted for that flight. 

Suggs also pointed out that carburetor 
icing inherently is no problem with the 
turbine-powered helicopter, while on 
a piston type, need for application of 
licat also results in subsequent power 
losses. Control simplicity (no throttle 
is used) is anotlicr {eature; pilots turn 
turbine ui5 to maximum speed, maxi- 
mum fucr, w’hicli is the most efficient 
condition for the Alouette and provides 
it with the most useful payload. 

Petroleum Helicopters maintains a 
30-day Ics'cl of spates-Republic is pro- 
viding it with 24-hr. service on needed 
parts, he stated. Company has a power- 
plant exchange program wlierc if the 
operator gives Republic 48 hr. notice, 
it can have a zero-time engine at Petro- 
leum Helicopters’ Morgan Citv, La., 
base with time to spate. Engine carries 
50-hr. warranty. Engine cliangcs take 
approximately 30 min. Alouette's Tur- 
bomcca powcrplant currcntlv has time 
between overhauls of 310 hr., formcrlv 
260 lir., and this is expected to go to 
350 hr. soon- Main rotor blades, for- 
merly requiring replacement at 600 hr., 
now go to 1,200 ^r.; tail rotor, wliicli 
fonncrlv came off at 500 hr., can go 
2,500 hr. 



How Carrier Corporation 

Saves 40% in weight • 30% in assembly time 

...with ^^^.^^'sCREW-LOCK* INSERTS 


the refrigeration system for air 
conditioning the giant Douglas 
DC-8 jetliner. 

In assembling aluminum alloy 

gineers needed reliable threaded 
connections that could resist the 
heat and vibration encountered at 
600 mph. They selected Hell-Coil's 
one-piece, internal locking Screw- 
LOCK Insert. 

The results: design simplified. 


duced as much as 40%, lock nuts 
and lock wiring eliminated. Now 
one man assembles the entire unit 
in 30% less time than before . . . 
and danger of thread failure has 
ended! 

It’s a typical example of why 

less steel Hefi-Coi7 Screw-LOCK 
Inserts to meet torque and vibra- 
tion specs ... to protect threads 
against wear, stripping, galling and 

and weight. -P»t. Applied For 


HeU‘COIL CORPOItATION 

DANBURY. CONNECTICUT 


I HEll-COfl CORPORATION, 212 Shelter Rock lone. Danbury, Connecticut 



IN CANADA: W. R. WATKINS CO., Ltd.. 41 Kipling Ave.. S., Toronto 18, Ont. 
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CAB Accident Investiga tion Report; 

CAB Cites Raised Gear Latch 
In Piedmont DC-3 Accident 


On Oct. 2, 1957, at approximjtelv 1211', 
tlie landing gear of a DC-5 collapsed as the 
aircraft was Being taxied to the ramp. The 
aircraft, which was leased to Piedmont Air- 
lines hv the U. S. Nav)- Dept., sustained sub 
stantial damage. No one was injured. 

HISTORY OF THE FLIGHT 

N 3947A departed '5'ashington. O. C., 
at 1130 as Flight 85. Its destination was 
Knoxville, Tenn., with intermediate slops 
scheduled at Charlottesville. Lynchburg, and 
Roanoke, Va.; Blueficid and Princeton, 
West Va. and Tri-Citics, Tenn. 

The gross takeoff weight was 23,845 Ih., 
well under the maximum allowable of 
23.346- The load was cotrcclly distributed 
within the allowable center of gras'itv limits. 

Tlie flight to Charlottcsiille was made 
in VFR weather conditions and was routine 
and uneventful. The copilot was flying the 
aircraft from the right seit and the captain 
was performing the duties of copilot. .As 
the Right approached Charlottesville the 
wind was determined to be southerlv and 
the crew elected to land on runway 21. A 
id rollout was made with 


the c( 


it still handling the Right 
he landing toll n . 


onnd 0 


complete, the 
the mnwav 




; cockpit 
d hi’ the Cl 


ire occurred; howeser. the 
allied substantial damage. 

The crew and the 14 passengers deplaned 
mnied lately, 

INVESTIGATION 

3947.\ had been 
imediatelv foUowuig 

1 accident. Inspection rcs'calcd that the 
landing gear elector i-alvc handle was in the 
NEUTRAL position. The mechanical latch 
was locked in the POSITI\'F. LOCK po- 
sition. The hydraulic fluid loci in the right 
gauge was normal. The hydraulic system 
pttssnrc gauge indicated 750 Ih. pressure 
and the landing gear pressure indicated 
zero. VTien the batters- master switch was 
turned on, the landing gear warning light 
indicated a red or Unsafe gear condiKon. 
The landing gear svarning horn properly 
sounded when the throttles were retarded 
past a point -about one-third of their full 
travel. 

Each main landing ge.at on the DC-3 
consists of a wheel assembh- mounted be- 
tween hvo shock absorber struts which arc 
attached to a truss. Tlie tiiis-s is hinged to 
allow it to retract or extend the wheel 

< All tlmea are eaxtem standai'd based on 


and taxied approximately 300 ft. 
wav. A 90-dcf. tight turn was then made 
and the aircraft taxied an additinnal 531 ft, 
aircraft approached the ramp the 
took over the controls. .At this 
landing gears collapsed. No 


when hydraulic pressure is directed to the 
proper side of an actuating strut. The 
upper end of this strut att.iches to the 
nacelle stracture and the lower cud at 
taches to the movable truss on the land- 
ing gear. When the landing gear selector 
handle in the cockpit is moved, hydraulic 
pressure is directed to the actuating strut 
which cither extends or retracts, thus actuat- 
ing the landing gear. 

A spring-loaded safety latch is installed 
ill each nacelle on the fora-ard face of the 
front spar. HTicn the landing gear i.s fully 
extended the latches engage a hook slot .at 
the lower end of each actuating stint pi>lmi. 
thereby locking the landing gear in safe 
landing position to the front spar. 

The latches arc controlled simultane- 
ously through a system of cables and pulleys 
operated bv a single control handle on the 
floor in tBc cockpit. The latch control 
system is connected by levers to a catch on 
the landing gear selector handle in such 
a manner that the latches must be raised 
manually before the landing gear selector 
can be moved to the UP position to re- 
tract the gear. 

Lock Operation 

Tile safety latch control has three posi- 
tions: UP L.ATCII. SPRING LOCK, and 
POSITIAT, LOCK, When the control is 
moi-ed to the UP L.ATCIl position, the 
safety latches fspades) in the nacelle arc 
raised clear of the hook slots on the ends 
of the actuating st 
retracted i 
•tor handle to , 

the selector handle is returned to NEU- 
TR.\L. the latch control handle auto- 
matically moves to the SPRNC LOCK 
position. In this position the safety latches 
arc returned to the full down position and 
are held in place by spring tension. As the 
gear extends, the hooks on the ends of the 
.ictuating stnils raise the latches which arc 
then chopped into the hook .slots bv the 
spring tension when the gear is fiilli- ex- 
tended. 


fiom being withd 

Several signal sy.stcms arc iiicorponiled 
into the lantling gear mcehaihsm. warn 
ing horn opcrateiT by microswitches sounds 
whenever either or both throttles arc 
closed, if one or both wheels are retracted 
or unlatched, or if the lauding gear selector 
handle is not in the NEUTRAL position. 
Warning lights arc operated by a switch 
conncctcxl to the landing gear selector 
handle. Tills switch is also connected to 
the switches on each landing gear, When 
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h^hrcoiu 

wheel is 


down and locked and the 
1 in NEUTR.AL, a green 
in the cockpit. - 


locked c 


the 


It ill NEUTRAL, a 

light comes on, 

If for any reason the safet;- latches can- 
not be engaged it is still possible to land 
and taxi the DC-3 safely, llie landing 
gear selector handle is placed in the DOWN 
position. When the gear has fiiliv ex- 
tended and the kmdiiig gear pressure has 
built up equal to tlie system pressure (750 
Ib./sq- in.), the landing gear selector handle 
is returned to the NEUTRAL position. 
Hydraulic fluid pressure is thus trapped in 


the ■ 


atmg si 


oiincctcd ti 


preventing their rctractior 
litioii the warning horn will somicl 
ight will star on since both 
• "le safety latches. When 
! the resulting rotative 
tcndenci- to cause the 
mding gear partiallv to retract, moving the 

■ • - Is and re- 

e in the 




suiting 


landing gear down lines 
exercised, the increased pressure coiiio nc- 
comc high enough to rupture the down 
line and allow the gear to collapse. 

Latch Undamaged 

Exaiiiin.ation of the aircraft revealed that 
the left landing gear was in the fiillv 
retracted position and ivas not damagetl- 
Its nicch.micai safetv latch svas found to 
be undamaged and in the full down po,si- 

The right landing gear was also found in 
the fully retracted position. However, the 
inboard side of the wheel axle had broken 
through the nacelle structure and was 
forced upwards four inches bevond its 
normal traiel. Its mechanical safety latch 
was also found in the full down posirion 

When the aircraft was raised the me- 
chanical safety latches ware tested. Both 
were found to he riged ptopcrlv and held 
in the POSniA'K LOCK position under 
proper cable tension. Tlie mechanical latch 
cockpit control was then placed in the 
SPRING LOCK psition and the landing 
gear allowed to fall The left Liiiding gear 
locked down with slight hand pressure. 
Ilic right landing gear fell to the full down 
position but the mechanical safety latch 
would not enter the strut end hook slot 
to lock the gear down. 

Tlie right landing gear actuating cylinder 


ruptured, "fhe hydrai 
' trapped ill this li 


I be 
vUicIi bad 
found in the 


nacelle and on tlie pavement dircctlv below 
the nacelle. It w^s determined tint the 
inpturc of this line resulted in loss of the 
landing gear hydraulic pressure, allowaiig the 
aircraft to settle abruptly. Tlic weight of 
the aircraft then forced the gear up hciond 
its normal travel and the scscre twisting 
moment to which it was .subjected bent the 
actuating strut end hook. This slight bend 
caused a binding wliicli presented the 
mechanical safety latcli from entering the 
strut end liook. UHien the strut end hook 
w-as replaced this gear would lock in the 
down position with slight hand pressure. 

.-After this repair the bnding gear was 
cycled a lumibcr of times and it operated 



VIBRATION TEST 
FACILITIES 



Severe VibraNon 
Requirements Found 
In Aircraft And 
Missile Applications 
Demands Actual 
Testing Of Your 
Components Per 
Military Specifications 


I We uielcome inquiries — 

DEAN S BENSON RESEARCH, INC. 

U RiCHMQKB STREET CUFTOH, NEW JERSEY 


ELECTRONIC 
FIELD ENGINEERS 

Get in on the ground floor with America’s 
leading producer of C-W Doppler Radar 
navigation systems. Ryan has important 
new careers for Field Engineers who want 
to expand their futures with this 
fastest growing Electronics Division. 

Should have field experience in elec- 
tronics with B.S. E.E. degree preferred. 

CALL COLLECT, NOW 

JIM JACKSON, CYPRESS 6-6681, EXT. 52 J 
SAN DIEGO, C4UFORN/4 

RYAN 

AERONAUTICAL COMPANY 
SAN DIEGO 12, CALIFORNIA 
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Marines fo iteceive Worlift First 
Completely Foldable Helkapler tor Evaluation! 

The Hiller Rotorcyele has been projected as the least complex metiiod obtorning the oir mobilify now 
sought oi a prime odiranfogo in military operolions. Its size, simplicity, and "Hy-anywhere-lond-onywhere" 
capability make the aircraft an invaluable item in countless military problems. 

In 1959 . . . watch for the HIUER ROTORCVCIEI 





WELDING 

ENGINEERS 


Los Angeles Division of NAA 
is looking for graduate engi- 
neers with at least two years 
experience in welding to work 
on hot. high-fiving weapon 
systems and apace ships such 
as B-70, F-108,and X-15. 

If selected for one of these 
positions, you'll plan and 
coordinate applied research 
projects in fusion welding of 
materials for high tempera- 
ture applications. These proj- 
ects include development of 
design data and manufactur- 
ing problems for ultra high 
speed and high altitude air 
vehicles. 


Engineering Personnel. North 
American Aviation, Inc., Los 
Angeles 45, California. 

THE Loa aneELES divibion oi 

NORTH 
AMERICAN 
AVIATION, INC. 


normally each time. The gear warning svs- 
Icm was also checked and all indications 
were proper and normal during each opera- 

•\ careful inspection of the entire landing 
gear svstem showed tliat it w.as operating 
properiv. .\11 cicarance.s were found to be 
iiilhin their respective tolerances. Rigging 
of cables and pulles-s was proper and no 
binding or malfniictiori could be found. 
^V^th the exception of the above noted 
damage, all components of the system were 
in good condition. 

tt was determined that all dam.igc noted 
was the result of the collapse of the landing 
gear. No mechanical defect or irtcgularity 
could be found which could have interferes! 
nith the proper operation of the landing 
gear. In addition, no malfunction in the 
operation could be induced vhich would 
cause the landing gear to operate ineorrcctly. 

The aircraft was then test Row'n and the 
landing gear cycled several times, pjch time 
the gear was extended it ssould lock down 
properly and the warning system indicated 
correctly. In several of the tests the me- 
ehanicai latch handle was pl.accd in the 
P0S1TI\'E LOCK position before the 
landing gear was lowered. In eserv case the 
strut end hook raised the safety latch against 
the cable tension of fhe latch actuating 
mechanism and permitted the latch to posi- 
tion itself correctly in the strut end hook 
and thus lock the gear down normally. 

The crew stated that the flight had been 
routine. The>' said that in preparation for 
landing at Charlottesville thev had followed 
the usual checklist. The landing gear was 
lowered and each pilot checked visually to 
see that the gear on his side extended. The 
hydraulic pressure was allowed to build up 
ill the landing gear system to 750 Ib./srj. 
in. The mechanical latch on the cockpit 
floor was then engaged and the gear selector 
handle was returned to VEUTR.\L. Both 
pilots slated that after the gear was ex- 
tended the green "gear safe" light indicated 
the landing gear was down and locked; 
furlhcr. that both throttles were closed on 
the flareaiit before touchdou-n and that if 
the gear had not been locked at that time 
the bnding gear warning horn should have 
soniided. At no time during the landing, 
the rollout, or the taxiing to the ramp did 
the crew note .sny indication of an unsafe 
gear condition. However, simultaneously 
with the collapse of the gear at the ramp 
the warning horn sounded and the red 
warning light came on. 

Both pilots wac also positive that the 
gear had been properiv extended and locked. 
Roth testified that the landing gea* controls 
had not been moved after the gear was 
lowered and locked and that no controls 
were moved after the gear collapsed at the 


ANALYSIS 

Tlie landing gear on the DC-5 is rela- 
tivclv uncomplicated in design and its re- 
liability has been proved by many years of 
sticcessfn) use. It is also foolproof in opera- 
tion providing all cables, pullevs. struts, etc,, 
are properly rigged and clearances are cor- 

The examination of the landing gear on 
N 3947.\ showed that no defect existed in 
the system prior to the collapse. 

Both safety latches were found in the 



WE WANT WUKt 

high level 
engineers 

ON OUR TtAW 

ot 

in Southern California 


r. tnilneerint Eitipiosm.ivt M|i. 
Ion, Sendii ivi,li,n Corp. 
lan wax. North Hollywood, Calir. 


I160D snaimaii way. 


MISSILE GUIDANCE 
■§ AIRBORNE RADAR 
^□TELEMETERING 
SONAR 

There are important positions evsilable 
In these small, inoepenoent engineering 
groups at Bendix-Pacilic for high level 
engineers from senior grade and up. 
Bendix-Pacitic Is partieularjy Interested 
In strong, analytical engineers who have 
the calibre and capabllllies 1o advance 
Into systems engineering programs. 

Please write W. C. Wo/fc«r your 
guolifieotiona or till in Ihe 
coupon ond moll it todoy. 
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MARQUARDT NOW NEEDS 
ENGINEERS AND TECHNICIANS 

for New Ramjet Test Facility at Ogden, Utah 



The ramjet engine being production tested here provides cruise power for the 
BOMAffC.oneoj Ainerica's/astcst, most advanced public defense weapons. 


This may be the opportunity you've always wanted. Mar- 
quardt is no«’ completing a new facility for production test 
of ramjet engines for the accelerating BOMARC program. 
Hiring of engineers and technicians to operate this facility 
isnow starting. 

The new test facility is a companion to Marquardt's Ogden 
manufacturing plant. This plant is in volume production on 
the ramjets which provide supersonic cruise power for the 
BOMARC. 

The test facility, to be one of the most powerful of its kind in 
the country, will provide for sea level to high altitude testing 
of supersonic ramjet engines with the most advanced mechan- 
ical and electronic equipment. 

Opportunities for individual contributions are stimulating 
and abundant. This is also true of advancement possibilities. 
Not only will your job be as big as you want to make it, but 
you'll be stepping up to an enviable western life. Hunting, 
fishing, fast ski slopes and all other sports are minutes away. 
Clear, dry mountain air will make you forget smoky, smoggy, 
foggy skies, and muggy days. 

Your opportunity is waiting. Hiring is starting no^\• and will 
accelerate througli most of 1959. Why not write for Jlar- 
quardt’s factual booklet — so that you can learn more about 
the opportunities available ? Send a letter or card now— before 
you forget. 

For informative booklet; Write Dick Hemann, Facilities 
Manager, Mai'quardt Aircraft Co., 3000 West 33rd Street, 
Ogden, Utah, 


Many good positions now available! 

Control System Engineers 
Instrumentation Engineers and 
Technicians 

Facility Maintenance Personnel 
Facility Operating Personnel 
Steam Plant Personnel 
Facility Design Engineers 



NEW OPPORTUNITIES 

in the field of 

Hdvanced 

DESIGN 

The .Advanced Design Depart- 
ment of Hell Aircraft’s Space 
Flight ami Missiles Division is 
offering challenging, long range 
opportunities for qualified en- 
gineers to participate in the de- 
velopment uf advanced missile 
programs. 

Current requirements call for 
group leaders and senior tech- 
nical specdalists in varied fields. 
Assignments will include re- 
sponsibility for complete analy- 
ses and analyses methods, test 
programs, proposals and design 
duties together with initialing, 
performing and directing work 
on the highly advanced and diffi- 
cult problems encountered 

CROUP ICAOCR — STASIIITT AND 
CONTROL — to direct the activities of 
group responsible for prediction of 
aerodynamic stability and coiiitoi chtr- 
acictistics. BS with MS desired and 
7-12 years applied experience. 

SENIOR TECHNICAL SPECIALIST— 
STARIIITY AND CONTROL— for ana- 
lytical or design assignments in the field 
of aerodynamic stability and control 
with possible responsibility lor com- 
pieic piojecis. BS with MS desiied and 

peticnce with at least 3 years in major 
field of specialization. 

SENIOR TECHNICAL SPECIALIST — 
PERrORMANCE— for analytical oc de- 
sign assignments in the held ol aero- 
dynamic performance with possible 
responsibility for complete projects. 

BS with MS desired and 3-10 years 
progressive and applied experience with 
at feast 3 years in major field ol specia- 

Salaties ate commensurate with your 
background. Good living and working 
conditions prevail with liberal benefits. 

SUPERVISOR, ENGINEERING 
EMPLOYMENT, DEPT. E-59 

BELL AIRCRAFT CORPORATION 

• UTEALOS.NIWTORK 


with its principal offices in AMnston-Salcm, 
N. C, fii December, 10-17, the commnv 
cstahlislicd the Picdiiionl .Airlines rhvi- 
sion. Tile company operates under a cur* 
rciitly effective certificate of public con- 
s'cnience and necessity issued 1^ the Civil 
-Aeron.iuHcs Board and ,in air carrier operat- 
ing certificate issued by the Civil .Aero- 
nautics .Adniinistratioii. These certificates 
authorize the company to transport by ait 
jicisoiis, propertv, and mail between various 
points in the continental U.S., including 
the route involved. 

FLIGHT PERSONNEL 

Capt. Howard Coe Kellv. age -Is, was em- 
ployed by Pic-dmoiit .Airlines. Mar. 22, 
17-|S, He had accumulated a total of 12,1 1 0 
flying houi.s, of which 8,282 were in DC.3 
equipment. Capt. Kelly held a v.tlid airman 
certificate with an airline transport rating 
and type rating in the DC-1. His btest 
six-month proficienm- check was Mav 28, 
l®i7. and his last cn route check was .April 
2-4. 1957. He had pa-ssed his CA-A physi- 
cal May 20. 1957. Capt. Kelly had flown 
-ifi min. in the preceding 25 hr. period and 
2 hr., 28 min. total in the preceding seven 
days. 

Copilot Fred Kozak, age 29, was em- 
ployed by Pic-dmont .Airlines Mar. 17, 
1953. He lield a valid airman certificate 
with commercial privileges, airplane single- 
engine land, and instrument ratings. Mr. 
Kozak had a total of 2,095 flying hours, 
of which 1,871 wme in the DC-3. His lat- 
est copilot proficiency check and instrument 
certificaHon was in .August 1957. His last 
CA.A physical was passed )sn. 25, 1957. 
Mr. Kozak had flown 46 min. in the pre- 
ceding 24-hr. period and nine hours, lour 
minutes total in the preceding scs-cn davs. 

THE AIRCRAFT 

Douglas DC*3C, N’ 3947.A. company 
identification 58A’, manufactured lamiary. 
1944, was owned by the U, S. N'avy Dept, 
and leased to Piedinoiit .Aviation Inc.. 
M’inston-Salcm, N. C., the operator. It had 
;i tofal of 7.780 flying hours, anti a tolal ol 
5.929 flying hours since ovvihanl. 'Ilic total 
time on the landing gear was 7,780 and the 
total time since flic N'o. 4 maintciiancv 
check, when the last landing gear retraction 
test was performed, was 659. Several minor 
landing gear discrepancies were corrected at 
tfial time. The landing gear rigging and 
micrnswitchcs were inspected and passed on 
the last No. 2 inspcvtioii performed Sept. 2! . 
1957- The aircraft had flow-n 64 hr. since 
that check. The aircraft was equipped with 
Pratt and AA'Iiitncy engines, model 
R1S30-92, and Hamilton Standard pio- 
pcllers, model 23E50. 

Last Boeing B-52F Rolls 
Out at Seattle Division 

Boeing .Airplane Co.’s last B-52I'' has 
hc-cn rolTcd out of the Seattle Disisirm 
plant, ending production of B-52s 
in Seattle. B-52G missile platfonn 
series is being built at Boeing's \\'ichita 

Employes working on B-52 program 
base teen assigned to othcT projects as 
phaseout progressed. 



ELECTRO- 

MECHANICAL 

ELECTRONIC 

ENGINEERS 

A BS or advanced degrees in 
EE, ME, or Physics, may 
qualify you for a career at 
NAA. home of the advanced 
B-70,F-108, andX-15. 

Flight Control Analysis, 
[(eliability Analysis, Flight 
Simulation, Systems Analysis. 
EIccIriral Systems Analy- 
sis anri Design, Mission and 
Traffic Conlrol. Fire Control, 
Bombing Systems, Elec- 
tronics Systems Integration, 
Flight Controls, Ground Sup- 
port Equipment, Airborne 
and Electronic Test Equip- 

Applirtl Research in Ra- 
doine Development, Antenna 
Development, Infrared, and 
Aeoustics, 

Please write to: Mr. A-M. 
Stevenson. Engineering Per- 
sonnel, North American 
Aviation, Los Angeles 45, 
California. 

THE LOS ANOELSS DIVISION Of / 

NORTH 
AMERICAN 
AVIATION, INC. 
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Acoustic 

engineers 


The Columbus Division of North American Av 
tion is establishing a new and completely equipp 
Acoustics Laboratory to aid in the solution of no 
problems associated with high performance Weap 
Systems. Ground floor opportunities in: 


ACOL'STIC AN, 

and to predict the response of equipment nn< 
lures to these inputs. Design of vibration ii 
and acoustic insulation. 

ACOUSTICS TEST: To calculate and m 
sound le\’els for consulting on procedures to 
crew comfort and efficiency. Work on sound e 
ment test problems, on airborne equipment ai 
ponents. Conduct tests on structural fatigue p: 
resulting from high decibel levels. 


THE COLUMBUS DIVISION OF 

NORTH AMERICAN AVIATION, INC ^ 

Home of the T2J Jet Traiinr and the ASJ Vigifnnfe 




EMPLOYMENT OPPORTUNITIES 


Immediate Opportunities 
for 

ENGINEERS & SCIENTISTS 

experienced in missile 
systems and subsystems 


SYSTEMS DESIGN ANALYSTS 

(Fire Control and Special Computers) 

FLIGHT MECHANICS ANALYSTS 

(Trajcelorij and Performance) 

FLIGHT CONTROL ANALYSTS 

(Missile Frame Stability and Aeroballisfics) 

AIRBORNE RADAR SYSTEMS ENGINEERS 

(Antennas, Receivers, Transmitters, RF Circuits) 

SYSTEMS ANALYSTS 

('Sfniisticfll Analysis, Systems Test and 
Integration) 

DESIGN ENGINEERS 

(All-Metal Honeycomb and Rocket Engines) 

SENIOR RESEARCH ENGINEERS 

(High-Temperature Metals Projects) 

PROJECT ENGINEERS 
CPnetroifltic Ducting and Rocket Engine 
Hardware) 

STRUCTURES ENGINEERS 
HEAT TRANSFER ENGINEERS 


solarW„._ 

AIRCRAFT COMPANY^V OES MOINES 


ASI 


ENGINEERS & SCIENTISTS 



AVIATION 


New electronics 
frontiers 


Advanced systems research, to meet the demands of com- 
plex modern weapons systems, is among the many new 
activities that attract engineers and scientists to IBM. 
This research encompasses over-all planning of methods 
for the detection of flying objects . . . feasibility studies 
of guidance, detection and defensive systems . . , specifi- 
cation of i^dically new equipment for terrestrial and stellar 

s theory 
ston facility, 
e electronic 



HAVE SENSORS... WILL TRAVEL 



100 


AVIATION WEEK, De 


EMPLOYMENT OPPORTUNITIES 



Does this whet your creative appetite? 



Engineers and scientists of merit are wanted — right now — for long-range futures with Goodyear 
Aircraft Corporation, prime contractor of the new Subroc weapon system, largest producer of 
rocket-engine cases, pioneer of Pinpoint guidance, builder of the largest acquisition radar structures 
in history, creator of new ground support systems of unparalleled mobility. 


And more. 


For Goodyear Aircraft — with multimillion-dollar expansions already completed in the most modern 
of engineering and research facilities — is a prime factor in the rise of a host of new fields: 

In “black box’’ systems, structural-plastics fabrication, virtually every phase of weapons develop- 
ment, space navigation and exploration, escape systems — even inflatable aircraft. 

If this bill of fare whets your appetite, you’re invited to join the round table at Goodyear Aircraft 
—where some of the best brains and nicest people you ever met are tackling sparkling futures with 
stimulating gusto. Pay and benefits are excellent— and the company is great! Care to join us? Write, 
with complete confidence, to Mr. C, G. Jones, Personnel Dept., Aircraft Corporation, Akron 15, Ohio. 

good/Vear aircraft 
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SEARCHLIGHT SECTION 





Searchlight Section 



KiniAl i^iRectly with owner . . . 

liUW In Stock Now for Immediate Delivery! 

i 

wm^hr-jvm 

FOR RATES 
OR INFORMATION 

Tlx Q^CcQm}v-Hill 
Office nearest You 

1301 Rhodsf^jvsr^^ W^a- 

^ TRADE AYER COM 

( FOR SALE ' 

..■SHI. 

R1830 R1B20 

R985 R1340 R2000 

ENGINEJWORKS 

BOSTON, 16 

“"'■ri?.,..,. 
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1. L. YOCOM 
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LETTERS 


Missile Comment 

\Vc ha\c road »i(li iiitcreit vou: tditorial, 
"Missile Industry Mslli Fades.'' in tlie Nov. 
10 issue of .\vuiiON Wkek. 

W’e certainly agree nitli you tliat the 
concept of "... a iieu' and separate 
industry , having no routs in the technologi- 
cal past . . ." Is a false one. Houevet, we 
question the implication that the aircraft 
eoinpaiiics arc virtually alone in holding 
prune contracts for ". . . major missile 
weapon systems now in adsanevd dtwelop- 
ment or early production . . ." 

In listing prime contractors in the missile 
field, uc fed vou liave gisvn inadequate 
recognition to tKe electronics manufacturers 
who liave prime responsibility for such 
missiles as the Nike family. Sergeant. Side- 
winder and Talos. as well as Raytheon with 
its Hawk and Sparrow III programs. It 
would be difficult indeed to argue that these 
weapons can be omitted from any con- 
sideration of the nation's missile arsenal. 

It is no mere coincidenee that Kaytheon, 

holds prime contracts for two important 
missile programs, and in the case of Hawk, 
what is probably the most comprehensive 
systems responsibility eser assignea to a mis- 
sile contractor. Ravtheon's missile activities, 
now carried on by over 12.000 employes in 
seven plants and lalioratorics, are truly 
"rooted in tlie teclmologieal past." dating 
hack 14 years to the estaWisIniicnt in World 
War H of the compauv's pioneering "Lab 
16." It was a Raytlieon-dcvcioped guid- 
ance system growing out of this early work 
that achieved, in lliO, liisloty's first suc- 
cessful interceptioii and. in 1951. the first 
destruction of an airplane bv a guided mis- 
sile. llic asSation and electronics industries 
have each proved their capbility as prime 
eoiitraeton. W’c feel sure that each will con- 
tinue to do so in the future. 

Ricii.san P. .\xtf.n 
Director of Piihlic Rel.itions 
Ras'flicon Manufacturing Co. 
^^'^ltllam, Mass. 


‘Pot Shots’ 

I have been an ardent reader of .\viation 
W'kuk for mans* years. Being a military 
pilot with a little cvpeticnce in the air 
tiansport business. I have taken intere.st 
ill reading Capt, R. C. Robson’s "Cockpit 
V'icwpoint." .Mthough I don’t always agree 
with his opinions. I do believe liis article 
"Conlrol Battle," in the Nov. 10 issue of 
.\vi.sTiON Wkkk was one of his finest. 

It has grieved me personally for years to 
see niilitari" and commercial pilots take oral 
"pot shots'’ at each other. I Uas'c felt that 
usually they do not know the other persons’ 
problems and, therefore, are not really 
qualified to sound off. .Military and com- 
mercial pilots can learn a lot from each 
other if they want to. I know I have le.nned 
a lot from commercial pilots. 

Capt. Robson's comments about "Limited 
ICiiowlcd|c’’ and ’’. . . the common sense, 
alert operation of aircraft" was very- admir- 
ably put. 1 wish all pilots, particularly mili- 



tary and eommetcial, would heed his advice 
in all phases of aircraft operations and lease 
the "pot shots" to the experts. Capt. Rob- 
son, I am yonr greatest supporter. 


lardr-, USN 
Charleston, S. C. 


Bilter Pill 


In all sincerity and with no attempt at 
"sour grapes," let me add a heartfelt 
‘‘.\MI'N" to your Oct. I? editorial, and a 
V S. to all three "Letters,’’ No one can 
deny that much bouse cleaning is necessary 
in all areas— C.\^, military, cisi! asiation in 
all its forms, and the aviation industry. Nor 
can any of us point ton strong a finger at the 
oilier: the dailv pressure of our respective 
businesses has allowed ns all to fall behind 
ill the areas of mutual safety and muhial 
operating liarroony. The few ''OX-5 tech- 
nicians" and worst yet. in my opinion, the 
150 hr. Ereonpe Experts base too long in- 
fluenced important facets of onr planning 
and decisions. Tlic military in its rightful 
preoccupation w ith combat readiness and its 
significant majority of relatively inexperi- 
enced pilots wlin arc the youth we require 
has been slow in constructive progress 
tow-ard safe integration of its aerial forces 
into the peacetime overburdened net. The 
airlines have too long kept financial and 
seniority considerations as blinders to more 
imitnally compatible operations. ,\nd the 
ai'iation industry, like the automobile indus- 
try, only builds what you want to buy. If 
it ctMfs an extra buck it seems that complete 
safety is the first "Dptional” that is scratched. 

Not that onr aviation fraternity isn’t the 
most capable in the world todav and prob- 
ably providing more military security, con- 
venience and comfort of travel and tech- 
nological refinement for the taxpayers' dollar 
than ansx'hero else. It's just that we need to 
shake the dcadwood out of the cockpits and 
conference rooms and, to use that old 
phmxc thnt Blcriiit probably originated, get 
those very good ones remaining "mission 
oriented.” 

From mv humhie background of onlv 18 
years flying experience, it has been a laittcr 
pill to observe the lethargy with which so 
many have faced the jet era. \ftcr consider- 
able four-engine and twin-engine experience, 
it was my good fortune to participate in the 
original jet instrument iiistriicfinn program, 
the original jet all.wcather interceptor pro- 
gram. the jet day fighter and fighter-bomber 
programs. To have many of mir ideas and 
recommendations considered then, and still 
at times todav, as coming fmm stovepipc- 
t.ailcd hot rodders hi- those few "lighthouse 
keepers” was a miglity fnisliating experience. 
The jet hombers we llv today long ago dis- 
closed tlic problems nf tomorrow; the lessons 
were there but to be observed and heeded. 
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Too long has there existed the general im- 
pression that primary right nl way on the 
taxpayers' aerial highways belonged to the 

line business guided unerringly by a solid 
driver wlioie oegree nf skill and experience 
was directly proportional to the amount of 
gray hair under hi> natty cap. Thank heavens 
for the Federal .\viatioii .\gencv. 

No one can refute the theoreticians’ com- 
putations which tell us the day of "see and 
be seen" is almost gone. But let's not gn 
oi'crhoard on this thing. ,\nynne who has 
devoted any tirnc to tlie jump-seat of mir 

surprising lack of visual and mental aware- 
ness of other traffic which too often exists. 
The attitude that an IFR clearance on a 
bright spring day has reserved for vou. and 
vou alone, a private piece of skv appears to 
iy amaxingly habit forming. The pleasant 
eye-fo-eye eliit-eliat that breaks the raonot- 


llighls is 


-types 


we do hr 


re be’nt 


placcly tolerated, 
impression that a few of ns 

the "funny books,” official or otherwise. 

Tliis bit about mental awaroncss of other 

airwavs or tower? How- ahoul the lads that 
have Lucy and Dcsi tuned in to pass the 
lime? Or the troops that once at cniising 
altitude take off those earphones nr ear- 

sorv call is nccessarv? Tliis shakes vou up 
almost as much as the oldlimcr who uses 

?iit tafes them off at altitude while the co- 
pilot is in back reassuring tbe passengers! 

Let’s face it— there arc too many of ns 
who just don’t know what looking around 

to work at it. ,\nd this condition seems to 
come too often with the gray hair. If more 
of us up front would pav more attention to 
staying alive, more ot ns probably would, 
incidentally, t just recently got a CTcUTCil 
because my own gray hair was showing. 

TTiosc of ns wlio knew and respected 
General Qnesada dining k\’or1d War II and 
the vears since wish him the best of Inck 
in ifie big job. Eventually we'll get wii.it 
we need, but with "Pete” at the throttle 
working up a team and a program all on 
the same frequency well get it a lot faster 
and safer. )"oiiN C. Gia.sroo 

Lt. Col., US.^F 
Pacific Air Force 

P, S, Your Oct. 1 5 issue was just so icrv 
fine that for the first time in my life I had 
to thank the editor. Your publication, wifh- 
avialion news field. 
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When your project calls for 



SMALLEST PACKAGING 
LIGHTEST WEIGHT 
TIGHTEST COUPLING 

LOWEST PHASE SHIFT 

// 

LOWEST NULLS 

// NA 

HIGHEST ACCURACY 

/ 

SYNCHROS 
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CLIFTON PRECISION PROOUCTS CO., INC. 


eppe 

. I j Cliftoi 


Clifton Heights, Pa. 



Avco solves a red-hot missile problem. Four years’ research on ballistic missile reentry into 
the earth's atmosphere has led to major breakthroughs by Avco scientists. Nose cones have been devel- 
oped and produced to withstand the shock and heat encountered during the reentry phase of an 
ICBM's 6000-mile flight. Now, Avco has also been chosen as prime contractor on nose cone research 
and development for the newest Air Force ICBM ... the mighty, solid-propellant Minuteman. 


AVCO MAKES THINGS BETTER FOR AMERICA AVCO MANUFACTURING CORPORATION / 750 THIRD AVENUE, NEW YORK 17. N. Y. 


UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS . . . WRITE AVCO TODAY. 


